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A COMPLETE 

SERVICE UBORATORY! 




SUPREME LABRACK 


The SUPREME LAHRACK contains every function of a service 
laboratory, with the exception of ’scope and signal generator— 
and all in less than one square foot of bench space! 

MODEL 5tM; SUBSTITUTION BOX by means of nine push-buttons 
allows rapid, accurate, temporary replacement from 1 ohm to 501M. 
lOOM, 250M, 500M, 1 meg.; also caimcitors 0.1, 0.5, anil 8 mfd. Speeds up your 

replacement work 100'r. . . . i- 

MODEI 501 TUBE TESTER with a new, modern tube testing circuit winch utilizes 
the iModer .592 si>t^iester's meter, and its GOOD—?—BAD scale. TOMORROW'S 
TUBE TESTER! 

MODEL 503 AN \L\ZER designed to be used vitb any multimeter or set tester, 
.lust connect vour multimeter to the 503's two pin jacks, put the analyzer plug in 
the set’s socket, the set’s tube in the 503 and make voltage or resistance measure¬ 
ments! 

MODEL 5112 SET TESTER gives you a total of t7 ranpes and functions with tivo 
D. C- volts sensitivity—both 1000 ohms per volt and 25,000 ohms per volt—in the 
same instrument! Completely self-contained. Push-button operated. 

Cash price for the complete LABRACK, only $01.25. Or can be bought for only 
$8.30 down and $8.30 for 11 months. 


SUPREME OSCILLOSCOPE 

Model r»l6 OSCILLOSCOPE is complete. Not hi nir else to buy or hu'ld.HiRh train 
amplifierfl f 4 ir verficnl and horizontal plates. Hiiilt-in linear sweep circuit, - 

“Snap-Lock** synchronizing control holds imatre on screen stationary. No wandeni jr 
or wavering. i»rovisions for internal or external sweep and also for internal or 
external synchronization. Mitrh impedance, low capacitance amplifier 
flat frequency amplification to UO.OOO cycles per second, lluilt-in sweep circuit is 
linear from 15 to 30.000 cycles, allowing observation of frequencies on the screen 
up to 300.000 cycles per second. Full 3 in. tube. Nine times as much cfTective screen 

price, ^ciimplete with _mx tubes, only $50.0.5. Or ^5.50 down and 
$5.50 for 11 months. 




SUPREME INSTRUMENTS CORP. 
Dept. RC-11, Greenwood, Mississippi 
l*lease semi me literature on; 

Labrack 

Signal Generator 

Name 
Address 
City 


SIGNAL GENERATOR 

Model 582 A SIGNAL GENEUATOR gives you rapid, 
accurate PV fill-HUTTOS tuning! That is possible 
because the 9 most frequently used frequencies (5 I.F, 
and 4 R.F.) are laboratory calibrated to an accuracy 
of I 10 of r,, . ^ 

With vour 516 scope connected to the proper output circuit, and the 
582A connected to the first I.r. stage, all the necessary I F. frequencies 
are instantly available by pushing the proper Imtton. You alwa>8 get 
the exact frequency you need. You make n complete visual ahgnment 
of the receiver. And by moyinc the output selector of the Model ooZA 
from “Amplitude Modulation” to “Frequency Modulation’* your scope shows a picture of the 
true I.F. Circuit conditions. You adjust for maximum amplification and the required 
selectivity characteristics. . . i , • .aa 

To balance the H.F. Circuit connect the 582A to the receiver input. Check at 1100 KC. 
1000 KC and 600 KC for balance with "Amplitude Modulation”. Repeat with frequency 
Modulation" and the job is done. , 

Cash price, only $66.95, Or S6.ll down and 11 payments of $6.11. 


U P R E M E 

PUSH-BUTTON ^ 
SET TESTER! & 

MODEL 592 is the sensational new Set Tester , ^ 
with the push-button switching circuit which ^ 
gives a total of 47 ranges with two D. C. volts. { ^ 
sensitivities— both 1000 ohms per volt and 25,000 , ^ 

ohms per volt—in the same instrument! Reals- I 
tance ranges to 50 megs. Panel area only slightly | 
more than 1'5 square foot. Cash price, with case, 
only $41.00. Or $4.51 down and 9 payments of $4.5t! 

SUPREME INSTRUMENTS CORP. 

GREENWOOD, MISS., U. S. A. 

Export Dept., Associated Exporters Co., 145 W. 45th St.. New York City 


Oscilloscope 
- Sei Tester 
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I will TRAIN YOU 

TO START A SMRE TIME OR FOIL TIME 

RADIO SERVICE BUSINESS 


J. E. SMITH 
President 
National Radio 
In&titute 

Establi&hod 1914 
The man whu has 
il t r PC 1 o tl the 
hume Hliicly train- 
I III; of more men 
for the KadlO Tn- 
dusli'y than any 
other man ii> 
America. 


WITHOUT CAPITAL 


HERE ARE A FEW EXAMPLES j 
OF THE KIND OF MONEY ' 
I TRAIN MY MEN TO MAKE 


U 


5200 TO $300 A MONTH 
IN OWN BUSINESS 
'*F r tho last IH mnntlis I liave been In 
hiuine s for myself. rnukltiK lieiwrcn ?200 
ami ?’I00 a rminrii. I have N.K.l. ti- ilianl; 
r»>r iny tut', in this fleltl.*' AlllJK .1. 
KltilKHNKi:, 221 \V. Tetas Avi*.. Goose 
Creek. Texas. 


$10 TO $25 A WEEK IN SPARE TIME 
‘1 am mukirik from $10 In J'J." a ueek in 
Share lime while sllll h.FidiiiK niy leKiiIar 
iol) as a niariiiiiist. I nwe iiiv sitreess to 
N. U 1.'• AVM V Rl l’l*, 203 W iToiit 
St.. West Conshohocken. Ta. 




CHIEF OPERATOR BROADCASTING 
STATION 

’Wliei I mriihleietl 20 tevgoiis. I oh- 
laliied my It.ulin Hrmitleast Oiierator’s 
L' iiiM* and InniiriHately joined Station 
\yMrf. where I am now Chief Oppraior.** 
MOLLIS K. H.WKS. 83 Madison SU. 
l/ipeor. .Mich. 


EARNINGS Tripled by 

N.R.I. TRAINING 

”1 have tM'cn (hilne nhely. thanks to 
N.H.l. ‘lYalniiiK. My present earniiifts are 
abiiut three ilme> what they were be¬ 
fore I Riok I lie Course. I consiihT N.R.I. 
TralnlnB the rine»t In the oorld, ’ BLU- 
NAKO COSTA, Manliattaii Ave., 

Itrookl.vii. .V V 




OVER $1,000 BEFORE GRADUATING 
isefore ohniptetlni; half the N.H.l. Course 
I wav siivlrltiK .sets, and I maile $l.ti00 
to $i.2lm hftlire gradualInK 1 am doiiik' 
HadUi 'Cl vice w^ork ff»r myself now.*' 
ASIJLKV G Ald)H10<;i:. 1228 .Shepherd 
Si.. Cetershurtc. \a. 


Get My LESSON on Radio 
Servicing Tips FREE 

I want to prove niy Train in jr piyes prnctic.il. 
moncy-niakinir information, that it is easy to 
understand—what yon need to master Itatiio. 
My sample lesstm text. "Radio Itecciver Trou¬ 
bles^ — Their Cause and Remedy.'’ covers a lent? 
list of Radio receiver troubles in A.C.. D.C., 
battery, universal, unto, T. R. F., superhetero¬ 
dyne. aII-wave, and other types of sets. And a 
emss reference system irives yon the probable 
cause and a quick way to locate and remedy these 
set troubles. A spe¬ 
cial section is de¬ 
voted to receiver 
check-nP. aliirnment. 
halancirifr. neutral¬ 
izing. U-stinn. Yini 
can jret this lesson 
Free b.v mailinif the 
rou lion. 



The world-wide use of Radio has made many 
ojiportuiiities for you to have a spare time or full 
time Karlio service business of your own. Four 
out of every five homes in the Uniter! Slates have 
ft.idio sets which reKularly neerl repairs, new 
tubes, etc. Servicemen can «‘arn Rood commis¬ 
sions loo, -selliuK new sets to owners of old 
models. Kvcn if you have no knowledife of Radio 
or electricity, I will train .vou at home in your 
Sparc time to sell, in.stall. fix. all types of Karlin 
sets; to start your own itudio Imsiness and build 
it uti on money you make in your spare time 
w hile learning. Mail coupon for my 64-pa»re liook. 
It’s Free it shows what I have done for others— 
what 1 am ready to do for you. 

Many Make S5. $10, $15 a Week Extra 
in Spare Time While Learning 

The day you enroll I start senrIinK Fxtra Money 
•lob Sheets: show you how to rio Rarlio repair 
jobs. ThrouKhoiit your trnininf? I serul plans and 
directions that made ^T'lod stune time mnney- 
$200 to $.$00“for hundreds, while learning. I 
send you special Rarlio eriuipment to conriuct ex- 
perimenta and Imilrl circuits. This 50-50 method 
of training makes loarniiur at home inti restiufj. 
fascinating, practical. 

Why Many Radio Experts Make 
$30, $50, $75 a Week 

Rarlio is youn^---.vet it*s one of nur larjre in¬ 
dustries. More than 28.000.000 homes have one or 
more Radius. There are more Radios than tele¬ 
phones. Every year millions of Rarlios ITot out of 
date anri are replaced. Million.^ more need new 
tubes, repairs. Over $,50.00u.000 lire spr nt every 
year for Radio n*pair8 alone. Over 5,000.(100 autu 
Radios are in use; mure are beirur soltl every day. 
otlerinjr more prt.fit-makintr opportunities for 
Rarlio experts. And RADIO IS STILL YOUNC. 
(IkOWlNG, expanding into new belds. The few: 
hundred $30, $50. $75 a w’Cek jobs of 20 years atro 
have irrovs n to thousands. Yes. Radio ofTers oppor¬ 
tunities—now and for the future! 

Get Ready Now for Your Own Radio Business 
and for Jobs Like These 

Radio broadcastinjr stations employ enprincers. 
operators, stulioti manuj^ers atld pay up to $5.OOP 
a .vear. Fixing Rarlio sets in spare time pays 
many $200 to $500 .a year full time jobs with 
Rarlio jobbers, manufacturers iinrl rlealers as 
much as $30, $50. $75 a wwk. Many Kailio Ex- 
IK*r^ open full or jurrt time Karlin sales and rei»air 
businisses. Radio nuiiuifacturers ;ind jobbers em¬ 
ploy testers, inspectors, foremen, entrineers. serv¬ 
icemen. and pay up to $0,000 a year. .Automobile, 



linlice, aviation, commercial Rarlio, loud speaker 
systems are newer fields offeriiiK )?r>od oppor¬ 
tunities now and for the future. Television prem¬ 
ises to open many Roorl jobs soon. Men I trained 
have Kood jobs in these branches of Radio, itead 
how they tfot their jobs. Mail coupon. 

I ALSO GIVE YOU 
THIS PROFESSIONAL 
SERVICING 
INSTRUMENT 

Here is iiir inslrumcnt every 
PiHllo expert needs and 
wants an .All Wave. Ali- 
I'^iiiimse. Set Servleiiig In- 
sirninent. It eouialiis every¬ 
thing neeessatj to iiH'asiirp 
A.F. and D.C. voltages ami 
cnrreni; to test tulios. re 

slstantx;; adjust and align an)' set. nht nr new. It satisfies 
ynur nerrls for professiitnul servicing after you graduate 
can help ynn make extra money lixins acts utiile training. 

Save Money—Learn At Home 
Money Back Agreement Protects You 

I am so sure I can truin you to your satiafuction 
that I :i^rec in writing to refund every penny 
you pay me if yon are not satisfied with my 
lessons atid Instruction Service when you finish. 
A copy of this alfrcement comes with my Free 
Rook. 

Find Out What Radio Offers You 

Act Today. Mail the coupon now for Sample 
Le.^son and G-t-pajre book. 'fheyVe free ti» any 
fellow over 16 years ol<L They ladnt out Rjiflio's 
spare time and full time opponiinitie.s and those 
coming in Television ; tell about my training in 
Radio and Television : show you letters from men 
I trained, telling what they are doing and earn¬ 
ing. FituI out what Radio ofTers YOU I MAIL 
COUPON in at! envelope, or paste on a post¬ 
card— NOW ? 


J. E. SMITH, President 
National Radio Institute, 
Dept. 8MX 
Washington, D. C. 



J. t. SMITH, Prcsirtent, HAtion.il R.idlft Institute. 

Oept. SMX, Waihinotoni O. C. 

Without olitlcrallnCT me. send .vmir t.en.snfi ’*R:»dln Reeelver TronliloK_ 

Their Cnitse Remedy” .ind free Iwxik .-tUoul snore time mid full lime 

Rnilln o|>ttnriltnUies ood hnw T r.on trnlii for ihem ot iinme ' inv sp.ire 
lime—nhoiit the N.R.T. Set Repvlolnj; Tn.stniment. I am nnrtlrul;irly infer- 
ested Ir I he bnmeh of Rarlio rheCkerl t»clo«-. 

( ) Rnrilo Service Rn«»lnes«» of My Own 
• > .''I'nre Time ll.ulh, Ron.oir Work 
( ) Iteiotl .Sole* ef R.orllo .'?ets .ond FnulpinCnt 
< I .Service Kxneri for Ref all Stores 
( I nrc»n<lc.mtln(? .Sl.mlon nperator 
' I Avi.aUnn R.kIIo OrK*r.Ttor 


( I l.oud .Speaker Svsiems, Pat Ions 

t I Aut.> lUtdIo In.sihllntion nt*d .Service 
f ) Television .stnilon Openiior 
f ) Sers'ler I'.xpcrt W|||i fuidln Pnelorv' 

' ) Ounrnerci.l1 Rndio Sintion Oi>eraior 
All-arinnirl Servicing i;Nper( 


ThcTesiedWW 

toBETTBR PAX 


(If you h.Tve not decided which UrnnCh you Prefer-mall eouTmu now. fur Information lo hetp you rtevide.) 


p N \MG . . . 
AnhRFSS 


14X1 2 
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In the forthcomingf special Tube Number of 
Radio-Craft experimenters tviU find a wealth of 
articles of interest to specialists in Radio, Elec- 
tjvnics and Public Addres,s, 

Servicemen will find in this issue many articles 
that describe new ways of doing the old jobs more 
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. Of special interest will be a feature article illus¬ 
trating and describing the new tubes scheduled for 
early release. 
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THUN NR RMIIO IN 12 WEEKS 


BY MY QUICK, EASY “LEARN BY DOING” METHOD 


Prepare today to enter a real money-making field 
by my quick, easy way to learn Radio. Here in my 
school you arc trained in 12 weeks for your start 
for a better job and a real future. You do actual 
work on a great outlay of Radio equipment. 
The remarkable “Learii-By-Doing” methods 
used in the great Coyne Shops train you in Radio, 
Television and sound eciuipment servicing. Not 
by books . . . Not by Correspondence . . . But all 
under the individual guidance of skilled instruc¬ 
tors, and only on similar kind of work you will 
meet out on a real job. My methods make it easy 
to learn — First you arc told how to do a thing 
— then you arc shown how to do it—then you 
do the work yourself. WHERE ELSE CAN 
YOU FIND SO QUICK AND EASY A WAY 
TO GET PRACTICAL TRAINING IN THIS 
GIANT INDUSTRY? 


I'lL FINANCE YOUR TRAINING 



A 


DON’T LET LACK OF MONEY keep you from sendinfi in the Coupon TODAY. 
Learn how you can ftet traininf^ first and take more than a year to pay for it 
after f^raduation. Make your first payment 60 days after your regular 12 weeks* 
traininfi period ends. Then takeover a year to pay the balance of your tuition in 
•easy monthly payments. Hundreds of ambitious fellows have used this method 
to act Coyne Training. FILL IN THE COUPON AND MAIL IT TODAY. It will 
brin^ you the details of this amazingly quick and easy way to get your start 
towards a good pay job. 


Radio—Television—Sound Equipment 

Vour training at Coyne is in wonderful, modern daylight shops on the finest kind of 
R.\DIO, TELEVISION and SOUND EQUIPMENT. Television is sure to come as a 
commercial industry, whetlicr this year or next. Talking Picture and Public Address 
Systems offer opijortunities for tlie trained man. Everything i>ossible has been done to 
make your stay at Coyne happy and healthful as well as prolitable. 





Part Time Work While Learning 
Employment Service after Graduation 


Electric Refrigeration Training 
Included at No Extra Cost 


If you need part time work to help pay living expenses while training, my 
Employment Department will help you get it. They Nvill also give you Life¬ 
time Employment Service after you graduate. 


This combination Training (Radio and Refrigeration) can be of great value to you. 
Whether yon go into business for yourself or get a job working for a Radio Sales and 
Service organization, the fact that you are trained in servicing Electric Refrigerators 
should be profitable to you. Many Radio Manufacturers also make Elmric Refriger¬ 
ators and men with this combi nation training are much more valuable to these employers. 
You can NOW get this training without extra cost. 

No Advanced Education or 
Previous Experience Needed 

If you can read and write simple English and are ambitious you can be trained the Coyne 
way by actual experience on a wide variety of up-to-date Superheterodyne sets, 
oscillators, analyzers, and test instruments. You learn liow to operate television receiv¬ 
ing and transmitting equipment and how to install, test and service public address 
systems and sound picture equipment. Coyne training also helps prepare you to (lualify 
for a government license examination as Amateur Broadcast or Telegraph RadioOper- 
atorand to know Code and Department of Commerce rules. Send coupon for all details. 


H. C. LEWIS, President RADIO DIVISION Founded 1899 

COYNE ELEC TRICAL S CHOOL 

500 S. Paulina St., Chicago, 111. 


Mail Coupon Today 
ril Send You All the Facts 


Get the new “tloyne Opportunity Catalog,** 
giving all facts about Coyne Training. Photographs 
of Shops showing students at work on mo<lern radio 
equipment under the i>ersonal supervision of Coyne 
Expert Instructors. Also details of my Part Time 
Employment Offer. Pay After Graduation Plan and 
Graduate Employment Service. Vours without cost. 
Simply Mail the Coupon. 



I 

I 

I 

I 

I 

I 

I 


11. C. LEWIS. President. 

Radio Division, Coyne Electrical School. 

500 S. Paulina St., Dept. 88-811, Chicago, III. 


Send me your big FREE Book about Covne Training and give me all 
details regarding your ’T»art Time Employment Offer * and "Pay 
Afict Graduation I’lan" of easy, monthly payments. 


name.age 

ADDRESS. 

CITY.STATE_ 


f*lcasc Sny That y'oit Saw It in liADCO-CitAFT 
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A New Policy! 

r FREE INSPECTION PLAN - - ' 



iAOlO $<«VICI 
HANOIVOOK 


OFFICIAL REFRIGERATION SERVICE MANUAL (Volume 1) — SS.OO 
-,Volume 2) — S5.00 


^ , OFFICIAL REFRIGERATION SERVICE MANUAL 

• TIiic Irmllin^^ —> official refrigeration service manual ^- 

I niS rUIICy IIIVIUU^O official AIR CONDITIONING SERVICE manual S5.00 


RADCRAFT PUBLICATIONS, Inc. RC-113S I 

99 Hudson Street. New York, N. Y. I 

Please Bend me, POSTPAID.for three * 

(Name of Manual r* Book) j 

days’ examination on approval. In three days I will remit to vou the | 
full cost of the Manual or book selected, or return the volume to | 
you posti;>aid. | 

Name . J 

Address . * 


How To Get Any Manual You Need! 


After vou have definitely decided which Manual you want, 
fill in completelv the coupon at the ripht. Clip it to your 
letterhead or paste on a penny post card and mail to the 
publishers. In a few days your Manual will reach you 
Don’t lose time—send coupon, TODAY, to 


RADCRAFT PUBLICATIONS, Inc. 

99 Hudson Street New York, N. Y 


City 


State 


Name of company or eniployer .... 

(This otter is good only in continental United States.) 


if 1932 MANUAL if 

This M.iniial coniain. 
a full radio service 
sniktc of 1931*32 re* 
ccJ\'or». With over 
I.OO(» paeca and over 
2.UUU illustratiuns. it 
featurea a mop-hy-atep 
analysts In servIcltiR- a 
receiver—chart showini; 
operation of vacuum 
tulioR — RCheniatle «Ua- 
I'ninia wltli color co<l- 
ini: Indicated — commer¬ 
cial abort-wave receiv¬ 
ers and adapters and 
aervlciru; public address 
ei|ul|iment. .Size—9 x 
12 liiOies; flexible. 
louw>lenf covers. 


PRICE SS.OO 


if 1931 MANUAL if 


The first of the famous 
GI*:HNSBACK M.^^•lAI.S 
—contains all available 
\vlrlin> diuKranm of 
nearly every receiver 
maiiufaccureti since 
1927. and many prior 
to th.st year. This iNir- 
tlculiir edition toituiins 
050 IKiues 'liicludtiitf 
supnlemenisV with over 
1.500 lmi>ortant dla* 
(Trams. Slost vnlunltle 
lo ndlo men Is the 
RADIO SERVICE 
COURSE puldlshcil in 
this edition. Size — 
9x12 inehes: flexible. 
Uatseleaf ci>vers. 


PRICE S4.50 

cludtnii •upolements. 


PRICE $4.00 


OFFICIAL RADIO 
SERVICE HANDIBOOK 

Here's the sensational 
book on sei-viclnif. Covers 
over 5tHJ topic* Contains 
a special section of 250 
pages of Operating Notes. 
The hook covers: Clrculi 
Theory and A' a lysis; 
Mcxlcni SeriTcini: and 

Test Equipment; Practi¬ 
cal Trouble Sbootlni!; 
Slieclallr-eit Receiver and 
inst-illaiioo D.ui: Mod¬ 
ernization and Conver¬ 
sion Data, etc. Over 
1.000 ixttfes—over 1.000 
illustration*; hard cov¬ 
ers. sue 0x9 inches. 


y<ui ca*t luuf. antf, Manued <ut ^cufA' AfLpAcwcd 


Perhaps you’re new in Radio—or probably, in previous 
years you missed one of the Gernsback OFFICIAL RADIO 
SEKVK'E MANUALS. This is your opportunity to buy 
any edition you might need—get it in a way dilTerently 
than ever before offered. Under a new policy—KR10l!l 
IN SIM ACTION IM.VN—you tan buy any (iciii^hack 
Manual on ’riiroe Days’ Xpproval. There are thirteen 
Manuals and books from which to choose—every man in 
Radio should take advantage of this privilege. 

Here Is How It*s Done! 

Order any GERNSBACK MAXU-A^L illustrated and de¬ 
scribed on this page—the publishers will ship it to you 
immediately POSTPAID. When it reaches you, inspect its 
contents. If, after three days’ inspection, you decide to 
keep the Manual, mail your remittance to the iiublishers. 
If the volume jiroves unsuitable, return it postpaid. 


Tills i)lan is sLiiiplc—there’s no mystery or rod tape—it 
gives you every opportunity to inspect the Manual of your 
selection. It costs you only a few cents return postage if 
you decide not to keep it. 

Latest Volume 7 Manual Included 

Volume 7 of the 0FFICI.\L RADIO SERVICE MANUAL 
— the edition which stampeded the Radio industry this 
past year because it was published in a new way — in 
twelve monthly installments, is included under this new 
policy. Tills volume is now coi!i|>lete—^twelve install¬ 
ments, totaling 1,800 pages, are bound in a hanlcover bind¬ 
er and just packed with information you need today — -and 
in the years to come. The coupon below gives you the 
privilege of inspecting this Manual also before you buy it. 


if VOLUME 7 if 

Newest ot gernsback 
manuals. contaln.i 
xrheniailr d la K ram 9 
anil iscrvlrc <lata on 
193ri-:i7*:i>t rt-reivcra. 
MorD up-to-datp ih.'in 
imv scrvicp Kiit.lc* pub' 
il.shpd. l.ROO pagp& of 
ni.’iiprtal wlnrh radio 
men use ever>- day. 
WlrlnK dlaitrams of 
over 1.200 different 
m.iriufacturc.l setti. Over 
3.000 different lllns- 
I nit ions. BoumI In hard. 
lo<JNe-]enf covers — 
mcchanisni permits 
paxes i,> he renmved 
and replaced. Size— 
9 X 12 Indies. 

PRICE S10.00 


if 1936 MANUAL if 

Contains 1.200 paKcs 
(over 2. SCO lllustra- 
Itons) packed \clth serv¬ 
ice ilnt.-i of 1935*30-37 
Rets. Dl.'drrams of over 
l..’>00 receivers. Shows 
•I leaker connections, 
power transformer con- 
ne<'llon9. AllRnment pro. 
cedure Included with 
diagrams. OperaUng 
Voltages for over 80o;j 
of sets are recorded. 
AsKembly cliaKi'ams 
show reladonHhln of 
separate units to each 
other, size — 9 x 12 
inches; hard co%'cr, 
looselcaf binder. 

PRICE $7.00 


if 1935 MANUAL if 

An authentic radio serN-* 
Ice FWlde of over 1,000 
pnfrex with more than 
3.000 Illustrations—con¬ 
tains schematic diagrams 
of 193-1-35 receivers. 
Features many old sets 
never previously d*' 
scribed, early all-wave 
and short-wave sets, auto- 
radios. mldxet a nil ciKar- 
box receivers. Includes 
data on l‘.A. amplifiers. 
servlctnR instruments, 
tube Information ami 
FREE QUESTION AND 
ANSWER SERVICE. Size 
—9x 12 inches; flexible, 
loose leaf twers. 

PRICE S7.00 


if 1935 AUTO-RADIO 
MANUAL if 

OVER 240 PAGES 
OVER 500 
ILLUSTRATIONS 
Looseieaf Binder— 
Flexible Covers 

PRICE $2.50 


if 1933 AUTO-RADIO 
MANUAL if 

OVER 2SO PACES 
OVER 500 
ILLUSTRATIONS 
Looseieaf Binder— 
Flexible Covers 

PRICE $2.50 


if 1934 MANUAL if 

Contains over 400 
pid;es—over 2.000 lllus- 
iraimns. The sc|ieni:itlc 
cllaiframs c.ver 11*3:1- 
34 receivers. Fe.-tlures 
voltace retidini'H. I-F- 
Iraiiaforinor values in 

superheis. valuable 

tube <l:iLa anil FREE 
QUESTION ANO AN¬ 

SWER SERVICE A 
handy iiuiex makes it 
easy to find any In¬ 
formation 4jn 8er\|i*e 

f trciblems. Master Index 
nrludes cilaRrams pub¬ 
lished in iirevluUH 
MANlAI.-'' .Size—9 x 

12 lii< hes: flexible, 

loose-le.if co\'ers 

PRICE $3.50 


if 1933 MANUAL if 

This 700*pai;e Manual, 
with nver 2.f»00 llhis- 
trailuns. conlittiis t>aKe 
after pace of micrat- 
InR notes — schematics 
shmvinR li>railon of 
pans on chassi.s—^values 
of I.F. peaks, resistors 
and condensers. A com- 
ploie section on con¬ 
struction of varloxis 
tyi>es of lest equipment. 
I>lus moiiey-mn k I njf 
hleas for radio men. 
Includes auto-r;,dU> In¬ 
stallation and servlc- 
InR. Size — 9 x 12 
Inches; flexible, loose- 
leaf covers. 

PRICE $5.00 
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• Push-button Testing must have wide flexi¬ 
bility to safely guard against obsolescence. 
Triplett has protected the service man with 
a unique circuit together with push-button 
individual selection to balance. 


Many claim Dynamic 
Mutual Conductance 
. . . Triplett positive¬ 
ly has it . . . 


MODEL 1615 


• Dyiiiimir Miitiial Coiuiiieiaiire Tiit»e Tester Only witli Pusli* 
I’.tillon lesihiK. i>iii|>li:ie for t-^iunler or ii'irial>li' 

use. DeuU'r J’rirc . 

MODEL 1610 

• Kitilssloti Type Tiihe 'J ester wiiU I’nsh nmioti Test ins ap- 

protetl KM.A. nreiiU. r'oiiipletp fi»i roiiitur or 

hut table usc. Dealt-v I’ricc . . . 

MODEL 161 I 

• Kniission T>pe Tnhe Tester whJi I’lisli-itulton Tesilne anti 

Volt (Mini .MMliatiinieter. Slinllar (u .Model 1610 ilescrlbetl above 
exeept Veil*()}mi-AIilllatntiieter atkietl. J(uuae.^ c ers 

similar to those of .Model 1616. Dealer l*rlce 


DYNAMIC MUTUAL 
CUNDUCTANCE 

Tube Tester and Volt-Ohm-Milliam- 
meter 


Model 1616 

Many misleadiiip names indicate a Dynamic Mutual Comluotance 
Cit-citit . . Triplett's is a true dynamic mutual conductance 
tester in every sense of the word. 

I'lish-liutton control ffives a new order of simplification. The buttons 
are clearly markiMl on chart at li.'use. Just rotate the chart to the tube to lie 
tested—then the button to Push is indicated in line under each row of push buttons. 
What could be simpler? itelease button for all switches. 

A second revolutionary improvement is the arrangement of the measurinif circuit 
of tlie dynamic mutual conductance test for amplifiers and power tulies. The lube 
tested not only shows GOOD or HAD but the percentage of mu to the 100% good 
condition is also imlicatetl. In critical sets this permits the service dealer to pick 
his tulies with confidence . . . Diodes and rectifiers are tested for emission acconling 
to the latest approved engineering standards. Ha Mast lube continuity test ami gas 
test also included. 

Kotate chart to Volt-Ohm-Milliammeter setting.s—push button for D.C. scale: 
0-10-60-250-500-1000 Volts at 1000 Ohms i^er Volt: 0-10-50-250 M .A. ; .2 to 500 Ohms-- 
JOO.OOO Ohms-—I’-j Megohms—3 Megohm.-^: 0-10-60-250-500-1000 A.C. Volts at 400 
Ohms per Volt ; decibel chart furnished to 42 db.’s. fObnimuLer is line powereil.f 
Uses two interchangeable plug-in type rectifiers^ simplifying replacement in case 
of unintentional damage. 

Installed in attractive, all-metal case with lustrous finish. 

Removable cover. Tor portable or counter use . . . sloping panel. 


$73.34 


BE SURE TO ENTER TRIPLETT'S $500.00 RADIO SERVICE PUZZLER CONTEST! 
GET ENTRY BLANK FROM YOUR LOCAL JOBBER! 


OTHER DYNAMIC MUTUAL CONDUCTANCE MODELS NEW DELUXE VOLT-OHM-MILLIAMMETER 



TUBE TESTER AND VOLT- 
OHM-MILLIAMMETER 
Model 1511 

Has the same dynamic mu¬ 
tual conductnncc tube test¬ 
er circuit an«l Volt-Ohm- 
Mi I liammeter ranges as 

Model 161G hut i.s in a 
standard I.500 series quar¬ 
tered oak case with selector switch 
controls. Illuminated instrument 
has a gold tiial. Volt-Ohm-Milliam- 
meter section is a separate panel 
with tip jacks and all controls 
attached. 

DEALER PRICE SgQ.G? 



Model 1601 


25,000 OHMS PER VOLT 


Incorporates also et ill- 
denser tester and free 
point tester. Special Chart 
permits decibel readings 
against volts. D.C. Volts 
at 25.000 ohms per volt. 

A.C. Volts lit 1000 ohms 
per volt. Unileniahly one 
of the finest testers made today. 
Dealer Price . . . in lA?ather«tte 

Case, $49.33: in metal case 


545.33 


MODEL 1510 


Model 1510 i.'< a Dynamic Mutual Conduct¬ 
ance Tube Tester only. Attractive dnrahl' 
antique bronze etched panel with contrast¬ 
ing markings. Ilinminateil instrument ha.- 
gold dial. In standard 1500 series nuar- 
tei^d-oak case with selector switch controls. 
Same as 1511, less VoH-Ohni-Milliammeter. 

DEALER PRICE 

$49.67 


All Vo 11-Ohm-Mi II iom- 
meters shown equipped 
with exclusive Triplett 
plug-in rectifier thatelim- 
inates necessity for re¬ 
calibration in cose of 
occidental overloading. 


I THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
i 1611 Ilarmun Drive, Hluffton, Ohio 
j Please send me more information on 

■ Q Model 1616; Model .: 

i □ Free Catalog. □ Details on Radio Service Puzzler 
i Contest. 

■ 

I Name .. 

I 

I Aildrcss . 


i City . State . ■ 
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RADIO VOCATION 
TODAY 

By the Editor —H\}GO GERNSBACK 


T he radio industry is no exception to that axiom 
that the outsider believes the ‘‘other’' industry to be 
the most glamorous and the most profitable, while 
those within the industry are likely to maintain a 
pessimistic attitude and say that 
there is no future, or not much of 
a future in that industry. 

Of course, neither side is cor¬ 
rect so the fortunate fact re¬ 
mains that there is a hapiiy me¬ 
dium between the two cami)s. I 
know of no single industry where 
the conditions are always ex¬ 
cellent, nor where they are ex¬ 
tremely bad. All industries have 
their ups and downs; most of 
them prosper in good times and 
sufier during depressions. 

As in everything else, it is al¬ 
ways the human element, in the 
final analysis, that is important. 

The Radio Industry is a tremen¬ 
dously large one, and in it theie 
will be found many branches and 
sub-branches, which often are 
totally un-related to the other 
branches in the self-same indus¬ 
try, Thus the radio set industry 
may have an exceedingly poor 
year, whereas the broadcasting 
industry which sells time on the 
air, may not be affected at all 
during that same year, A mo¬ 
ment’s reflection will show why 
this must be so. It is exactly the 
same with most of the other 
radio branches and, because the 
industry is so very large, it 
is no longer possible to use gen¬ 
eralities, because when it comes 
to radio vocations today, a new (piestion must be asked; 
namely: To whick particular branch or svb-branch of 
the radio industry do you refer? 

1 have attemj^ted on this page to give a fair catalog 
of the radio industry in its major branches as it is con¬ 
stituted today. Lack of space, however, prevents listing 


all of the sub-branches because the list w’ould become 
many times as long as it is now. 

So many young people write in to me continually, ask¬ 
ing my advice regarding radio as a vocation. I have 
tried to answer this question by 
asking another question in turn. 

To understand how complex 
the situation is 1 just wish to 
give a short resume from a letter 
received during the past few 
days. 

One young man from the mid¬ 
dle West wishes to know what his 
chances are to gain a foot-hold in 
the broadcasting industry. Now 
that in itself is a fairly large 
order. The young man does not 
state in what branch of the radio 
broadcasting industry he is in- 
teiested. 

Is he interested in making a 
career in the broadcast engineer¬ 
ing branch? Or does he wish to 
enter the broadcast field via the 
talent route (Musical. Acting, 
etc.) ? Or is he interested in 
studio techni(iue? Or does the 
advertising department of the 
broadcasting company offer more 
appeal to him ? Or, again, is he in¬ 
terested in the recording branch 
of ladio broadcasting? From this 
you can see how complex a sinyle 
i)ranch of the radio industry can 
be and how difficult it is to an- 
sw^er questions unless the whole 
background of the person—his 
education, natural preferences, 
etc.—are taken into considera¬ 
tion. 

Similar (juestions, of course, must be asked for practi¬ 
cally every branch of radio and no general answer can 
ever be given to those seeking a “radio” career, in the 
all-embracing industry known under that fascinating 
word: RADIO. Yet, the industry offers more real oppor- 
(Continued on paye 312) 


THE RADIO INDUSTRY 

(I I MANUFACTURING 
a—Radio Sets 
b—Radio Parts 
c—Radio Tubes 
d—P.A. Amplifiers 
e —Testing Equipment 
{—Transmitters 
q —Communication Receivers 

(2) MERCHANDISING 

a—Mail-Order and Supply Companies 
b—Distributors 
c—Jobbers 
d—Retailers 

(3) RADIO SERVICING 

(4) RADIO PUBLISHING 

(5) RADIO BROADCASTING 

a—Radio Engineering 
b—Sound Effects Engineers 
c—Transcriptions 
d—Maintenance Engineers 
e—Radio Talent 

(6) TELEVISION 

a—Microwave Experiments 
b—Cathode-Ray Research 

(7) FACSIMILE 

(8) radio COMMUNICATIONS 

^—Wired Radio Telephony and Tel¬ 
egraphy 

b—Radio Typewriter 
c—Transatlantic Radio Telephony 
d—Ship-to-Shore Radio Telephony 
e—Airplano-to-Ground Radio Telephony 
(Continued on page 312) 


260 








RADIO.CRAFT for NOVEMBER, 


19 3 8 


261 



Model 2TT-A 6 Channel 30 


del 336-P Studio 


SIASS 


Moder 230-A 5 to 8 Watts 


Model 271-212 Remote & 
Standard 30 to 40 Watts 


Model26l-A25to 35 Watts 




* 39 *® 


^^■more power per dollar 

' M GREATER DEPENDABILITY 

FINER PERFORMANCE 

— - 

lei 261-A 25 to 35 Watts 


Model 253-A AC-OC 20 to 
30 Watts 


Xiafayette presents for 1939 the most complete line 
of quality-built Public Address Equipment in the world. 
Lafayette is, in fact, the only line with a sound system 
lor every P. A, requirement. Any way you look at it. 
Lafayette means more lor the money! More watts per 
dollar, more quality, more constant dependability. 
Yes, and this year Lafayette brings you even more 
amazing performance! Select your sound equipment 
from the line that is complete—and be assured of 
prompt delivery. 

YOUR Pa A. DOLLAR GOES FARTHER WHEN YOU 
60 LAFAYETTE 


Model 340-P 40 to 55 ^ 

Watts Deluxe Portable f ‘ 


Model 269-A 6V-DC — 
IIOV-AC 20 to 30 Watts 


Professional Deluxe 
Amplifying Equipment 


to 40 Watts 


wmm ^^^-^$74501 

HEW PA CATALOG 


Model 291-A TO to 100 W. 


You asked for it and we are glad to give it to you. 
Our new big book showing the complete Lafayette line 
at list prices. Use it to show to your customers. It will 
help you sell them. Complete listings of all parts need- 
ed to complete any installation no matter how small 
or large. Write for your FREE copy today. It is waiting 
here for you. Don't miss a single sale. Write right now! 


$ 4 po 


Model3ll-P]l5to 18 Watts 
Portable 


UWOLCSflLfi IlflDIO SCHYICC 


NEW YORK, N.Y. « CHICAGO, ILL « ATLANTA, GA. 

loo SIXTH AVINUi «OI W. MCKSON BIVP. SAS PIACMTSfl STRUT 

BOSTON. MASS. ^ BRONX. N. Y. « NiWARK, N. J. • JAMAICA, 1.1. 
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JUNGLE PLATTERS 

L ast month, Radio Con¬ 
trol (Buenos Aires 
magazine), described the 
use of radio on the trek of the Schuulz- 
Kampthenkel expedition to the jungles 
of Brazil, the Guianas, and Ecuador. In 
making this journey into the unexplored 
regions on the Northern frontier of 
Brazil, the most modern equipment at 
the command of science was used; the 
airplane, for instance, radio apparatus, 
and, of exceptional interest, a sound re¬ 
cording and playback set-up. The latter 
device is shown in use in the photo at 
left. For the natives to be able to hear 
their own voices, and those of their 
friends, was a surpassing bit of white 
man's magic. A storage battery supplied 
power for the equipment. 

Phonograph discs (platters) make it 
possible to conveniently capture native 
sound effects which later can be dubbed 
to produce a sound film from a **silent.” 


THE RADIO MONTH 


PHONOTACTOR 

A PROFESSOR of psy¬ 
chology, the National 
Broadcasting Company, 
a basso on the Carnation Contented 
commercial, and a 16-year N B.C, song¬ 
stress, together with a “teletactor”, have 
ganged up last month to help Virginia 
Driess, deaf musical director, learn how 
to sing “The Star Spangled Banner." 
Radio-Craft is indebted to Prof, Robert 
H, Gault for the following description of 
his “teletactor." 

It consists of a microphone, an ampli¬ 
fier designed to have a rising character¬ 
istic on voice frequencies, and an electro¬ 
magnetic vibrating unit. A projection 
from this unit is tipped with cork; upon 
this the deaf person lightly rests his 
fingers. By watching the lips of a per¬ 
son, and feeliny kis ivoids^ the deaf 
person is able to increase the accuracy 
and completeness of interpretation of 
speech 15 to 2b*/t over what he could do 
only by lip-reading. 


TELEVISION 

W HEN National Union's 
genial Marshall P. 
Wilder returned last 
month from his trip to Europe, he was 
all agog over the complete television re¬ 
ceiver illustrated below. And well he 
might be—and so might we all. Get this. 
Complete set, including all-wave re¬ 
ceiver and 11-inch cathode-ray tube, 
$225!; cabinet measures only about 2 
ft, long by 1 ft. high and deep! Image 
size is about 10 x 9 inches. It is prob¬ 
ably the most compact television re¬ 
ceiver, for a cathode-ray tube of such 
large size, ever put on the market. 

This set by Fernseh, A, G., created a 
sensation at the Berlin Radio Show. The 
amazingly short cathode-ray tube length 
of about a foot was made possible by the 


use of magnetic focusing—the trend 
today in European design, 

English television receiver develop¬ 
ment has been toward smaller, direct 
viewing types. An end-on view of the 
tube results in increased brightness and 
wider angle of vision. 

In order to properly merchandise tele¬ 
vision receivers it is felt that they must 
be of the dual television and all-wave 
type. Temporarily, however, they will 
he mostly single, with the sound being 
an auxiliary or supplementary arrange¬ 
ment, such as using an ultra-shortwave 
converter as described in August (1938) 
Radio-Craft. 

Regular scheduled programs are 
(Continued on page 296) 




A Hero's you/ compete televlsior^ 'er?iver for $225! 
t reception and ll-inch cathode roy tube. ^ 

work. Magnetic deflection (coils outside the tube) instead 
usual electrostatic deflectior^ (deflector plates inside the tube) makes 


:)r Robert H. Gault, professor of psychology at Northwestern University, tells 
Radio^Crfift reoders that the **teletactor*'^ 

ihe totally deal to Increase by as much as 2 d7o their speed m 'earning hp- 
Hr i< holdino the device, with its cork finger tip rest. 
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RADIOIZED RIVET 

R adio waves were put to 
a new and novel use, 
last month, when, as the 
erection of steel on the Radio Corpora¬ 
tion of America’s exhibit building at the 
New York World’s Fair 1939 was com¬ 
pleted, the last rivet to be put into 
place won heated white-hot by radio. 
The oscillator unit of a regular radio 
transmitter was set up on the frame¬ 
work of the exhibit building, and the 
output of the unit fed to a coil inside 
which the rivet was placed. In little 
more than a minute, the 1 k\v. output 
of the oscillator (operating on about 5 
megacycles) had raised the rivet to 
white-heat, and ready for the riveter 
shown at extreme right in photo. The 
other participants in the event were, 
left to right. Joseph D’Agostino (KCA), 
H. C. Bonfig (RCA), Rol)ert Shannon 
(RCA) and John de J. Almonte, 
(N.B.C.). 



IN REVIEW 

“PINKIE”-SIZE 
TUBES ! 

GREAT future is pre¬ 
dicted for the ‘‘pinkic”- 
fingei’ size tul)es an¬ 
nounced last month by Ilytron Labora¬ 
tories. Shown here full-size, tliey are 
tinier than any that have so far come 
to the attention of Radio-Craft 

Only 2 tubes are shown here; the re¬ 
maining tube looks almost identical. 
Line at present comprises a triode, in¬ 
put pentode and output pentode. Cur¬ 
rent drain is only 0.07-amperc (70 
milliamperes), with a terminal potential 
of only 1.4 volts (which makes it con¬ 
venient to operate these tubes on a sin¬ 
gle drycell). 


ELECTRONICS 

T he '‘Electric Eye” was 
used last month to pre¬ 
vent falsifying the ballot 
of the Annual American Bowling Con¬ 
gress, held in Chicago, 

Voting to determine where the next 
Congress would he held, veteran bowler 
Harry Steers at right (and a G.E. em¬ 
ployee) would have been hard put to it 
to register other than an accurate vote. 
When the voting card breaks the light- 
beam inside the ballot box a relay cir¬ 
cuit is operated and the vote (card) is 
automatically tallied on a form of add¬ 
ing machine. To increase the vote it 
would l)e necessary to slip the car’ds in 
one after the other; but eagle-eyed E, H. 
Baumgartner-, secretary of the Con¬ 
gress. is right on the job to see that 
doesn’t happen. And if 2 cards are 
slipped through together, the auto¬ 
matic adding device will tally it as only 
a single vote—since the lightbeam will 


be broken orrly once—and so our robot 
vote counter hecorrres orchid-eligible 
(poddon, Walter). 

Betcha something like this would 
nearly eliminate recounts at the polls! 

North China, according to an 
report last month from Sian. Shensi 
Province, is bel'eved to he operating un¬ 
der the direction of Generalissimo 
Chiang Kai-Shek as the world’s rirst 
“Governrrrent by radio.” 

Report is that more than 60 militar y 
radio stations are operating in nonrin- 
ally Japanese-cmi trolled provinces, 
handling orders fr’orn the Central Chi¬ 
nese Gover nment. Thus, an irtrdercover 
army of Chinese guerillas who farm by 
day are directed in fighting by night. 

Non-nietallic tape transmission, which 
urrtil now has hec*n a European and 
Australian “monopoly,” as ’twere. was 
(Coatlaved on page 318-320) 




The bulb of these llllipi^lan tubes Is only 9/164n. 
in diameter! Hytron prexy Coffin sees an im¬ 
mediate market for these tubes iri hearing-aids 
for 5.000,000 whose hearing is Impaired. Military, 
police, scout, and many other uses for these 
tubes are seen. 


At right is illustrated the latest application of the 
“electric eye which already has to its credit hun¬ 
dreds of applications that are becoming increasingly 
indispensible. It s here being used^ with a relay 
and counter, to check-up on voting ballots. 
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CASH-IN ON yOUR 

At the request of Radio-Craft a group of men, who over a period of many 
for success in their respective branches of the industry. These executives and 
on trends in the various respective fields of radio. The money-making possi- 


RADIO SERVICING 



JOHN F. RIDER 

Publisher of Radio Service 
Books; President, Superior In- 
strumeiifs, Inc., Neiv York, 
N. Y. 


THERE are numerous ways 
of cashing-in on radio edu¬ 
cation, hut one thing is certain: 
it is extremely diflicult to accomplish anything in the tech¬ 
nical Ijranch of the radio field unless a radio education is the 
background. The man with the j^roper technical education is 
the individual with the host opportunity. 

Our association with the radio industry has boon in con¬ 
nection with the service branch. We have witnessed various 
changes in this field and the conclusions drawn during the 
past 5 years are being daily confirmed. The Serviceman with 
the technical background will be the one to survive the 
present weeding process. 

We have seen the service branch pass through prosi)erous 
days and days of depression, yet in every part of the nation 
could be found Servicemen—men who had siilhcient con¬ 
fidence to acquire a technical education—who made money 
during both periods. 

A technical education does more than just fortify the 
Serviceman with the ability to do a job. ... It also gives 
him the confidence he so badly needs to charge for the work 
he does. Therein lies the basis of success. . . . Every pub¬ 
lication now being published in the interests of the radio 
industry contains material which proves that radio teceivers 
have passed out of the simple class into the category of 
complicated apparatus. What with television in the ofiing, 
there is no doubt about the fact that the men who work upon 
these insti'uments will require a technical background and 
further that the man with a radio education will have ami)le 
opportunity to cash-in on the money and time he spent 
acquiring the knowledge. 


PUBLIC ADDRESS AND SOUND 

JOHN ERWOOD 

The Webster Company 
Chicayo, 111. 


THE Public Address and 

Sound field has often been 
refened-to as a “young” in¬ 
dustry and this is true. It is a field today that can be com¬ 
pared to any of the matured industries that wo now think 
of as mainstays of industry, as regaids their position 25 
or 30 years ago. 

Success in this field, like any other, requires a lot of hard 
work and an abundance of imagination. ]\Iany people do 
not appreciate the headway that has been made in the 
standardization of equipment so that the sales problems 
encountered in selling Public Address eejuipment do not 



materially differ from those of many other industries of 
widely varying nature. 

Any product has to be sold and an analysis of the service 
rendered by Sound or Public Address equipment will reveal 
the fact that it has a definite i)lace in the scheme of things 
today. It is not a passing fad but an industry that is grow¬ 
ing in its application rapidly. 

To be successful in the sale of Public Address equipment, 
one must ground himself in the fundamentals of selling and 
must be sold upon the fact that he has a definite service to 
render to society as a whole. 

Perseverance and imagination will, if combined with the 
above and even ordinary talent, assure an excellent liveli¬ 
hood in a field of which it can be truly said that the surface 
has hardly been scratched. 


ELECTRONICS 

A. ADELMAN 

Photobell Corporation 
Keiv York, N. F. 


CLECTUONIC equipment is 
^ being applied to industry 
as fast as it can be designed; 
yet the work is so vast and unplanned that many decades 
will be needed to bring the art to maturity. The radio-trained 
technician is the obvious heir to the job of filling-in the 
details of the structure of electronic machines whose founda¬ 
tion is now being laid. Many Servicemen, engineers, and other 
technicians appreciate the scope of this, and write to me 
for advice and information on how to enter the electronic field. 

Electrons compete with the worker as well as with mechan¬ 
ical devices. In many industrial occupations it is now possible 
and practical to replace a pair of human eyes with photocells, 
to count, inspect, measure, indicate or control machinery, 
conveyors, products of all kinds. The “electric eye” is fast, 
accurate, consistent, non-fatiguing, and does not ask for 
wages. The trend is irresistibly toward replacement of 
labor, and designers will be needed for many years to study 
the adaptation of this tool to a multitude of industrial 
applications. 

The “electric eai,” oi- microphone; the “electric voice,” or 
loudspeaker; the “electric nose,” which detects dangerous 
odors; the “electric brain,” which solves intricate mathe¬ 
matical problems; these are the beginnings of an Electronic 
Age, following hard on the heels of a purely Mechanical Age. 




TEST EQUIPMENT 


V. E. JENKINS 

Weston Electrical Instrument 
Covp. 

Newark, N. J. 


TEST equipment is the tool of 
* the radio service industry. 

Education plus the proper tools 
represents cash value. A modern carpenter cannot build 
(Continued on page 307) 
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RADIO EDUCATION 


years have contributed much to the progress of radio, outline the pre-requisites 
technicians have further enhanced their articles by including invaluable opiniojis 
bilities in the radio field are greater than ever before—and increasing every day. 



RADIO RETAILING 


DAVE FINN 

Assistant Advertisinf/ Manager 
HCA Manufacturing Co, 


THE retail radio business can 
be a profitable field for the 
small as well as the lar^e 
dealer if intelligent use is made of the great wealth of 
advertising and sales promotion aids that are available to 
both. Such sales-bLiilding helps are especially valuable to 
the service engineer who carries a limited line of radio sets 
in addition to his service business. 

Since all advertising should he made to pay its own way, 
the small business man must of necessity begin his adver¬ 


tising campaign in a limited way. If he cannot alford to take 
newspaper space he can use classified ads, as many success¬ 
ful dealers are doing; or he can use, at little cost, sales 
pi*oniotion literature, window disi)lays, streamers and other 
material prepared by the manufacturer. 

The mails are a very valuable medium for potential busi¬ 
ness, Through direct-mail campaigns known piospccts can 
be reached diicctly at reasonable cost. Word-of-mouth ad¬ 
vertising, one of the most potent forces in building customei' 
good will, is another sales aid that can be stimulated at 
little cost, 

RCA Victor dealeis and service engineers in all parts of 
the country have seen their business in retail radio and 
parts sales increase steadily under the influence of intelligent, 
carefully-planned promotion campaigns of the type described. 
The beginner in the retail field, whether he be an established 
service engineer or a newcomer, can soon build his owui 
profitable business. He needs only a line of good merchandise 
and a few sales ideas. 


TELEVISION 

ALLEN B. DU MONT 

President, At ten />. Du Mont 
Laboratories, hic. 
Passaic, N. J. 


•N the past several years 
■ great strides have been made 
in the laboratories toward 
bringing television to a point where the excellent detail of 
the i)ictures and the reliability of the apparatus now make 
it suitable to take its place in the home. However, the com¬ 
mercial progress of television in this country as far as 
actually putting programs on the air is concerned is con¬ 
siderably behind that of Europe. The immediate oppor¬ 
tunities in America for men trained in television technique 
depend largely upon the cooperation of the government and 
commercial interests in the furthering of this new art. 

It is inevitalde that encouragement of the television in¬ 
dustry would supply thousands of jobs for factory workers, 
engineers, Servicemen, studio technicians, station o]ierators 
and artists. Just as new industries in the past—such as the 
Railroad, the Automobile, and then the Radio (broadcasting) 
—have led to eras of prosperity, so it will be with Television. 
Be foresighted—prepare now! 



SHORT-WAVE EXPERIMENTING 


JAMES MILLEN 

General Ma^iager, 
S^aiional Company, Inc, 


F we were to go through the 

list of names of those who 
are dominat ing the radio busi¬ 
ness today, we would iind that 
the vast majority of them were 
experimenters a few years ago. In fact, oiir own contact with 
such men has brought us to the conclusion that most of them 
entered radio as a holiliy, with altsolutely no idea that they 
would, some day, be making their livelihood from it. 

And one of the best ways of looking into the future is to 
examine the piesent and the past. Therefore, it is our belief 
that the future will hold oven greatei- opportunity for today's 
radio experimenter. We believe particularly, that the field 
of application of the ultra-high freciuencies is almost en¬ 
tirely virgin. 

Let us consider a single application of the “ultra-highs." 
A few years ago. 2-way police radio was almost unknown. 
Several thousand such installations have been made in that 
short time. To be specific: one such joli was built by a for¬ 
mer expei-imenter: sold, in hi.s home town, for several thou¬ 
sand dollars, it gave him a nice profit and provided several 
weeks* work for 2 helpers. The maintenance of the installa¬ 
tion is handled on a service contract basis, which brings in 
enough to pay his rent and it has thus enabled him to go 
into the manufacturing business, without any additional 
capital. 

The op])ortunity for similar jobs is growing by leaps and 
bounds. When we think of the additional possibilities in the 
fields of local communication; the many applications to air 
and marine transportation, to say nothing of television, we 
believe that we are erring on the side of conservatism when 
we say that the ultra-high frequencies will provide 10,000 
new and regular positions, within the next 3 years— just 
about the right time for the present experimenters. 



RADIO MERCHANDISING 

LEON L. ADELMAN 

Sates Manager, 

Cornell-Dubilier Electric Corp, 


TO properly tell the *M)uying 
* public" (whether technical or 
non-technical, depending upon 
the item) of what a manufacturer has to sell entails not only 
an extensive build-up of the merchandising personnel 
through study and hard work in all the related branches of 
the field in which the product is offered, hut also a methodi¬ 
cal development of policy which will be sufficiently flexible 
to meet the requirements of individual sales methods. 
Space does not here permit an extensive analysis of the 
merit that lies in a wide knowledge of radio as a basis for 
(Continued on page 309) 
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BUILD THIS POCKET-SIZE 

Servicemen ore Die lofficol saleyfyersoux to a cl ok the customer conlacf in merchamhsimj 
man and used as a portable demonstration unit. ItsJmtares include crystal microphone 


HOWARD G. 





BATTERIES 


Fig. A. Left. The hearing-aid in use. The batteries are in the left-hand coat 
pocket. Right. Phantom view showing connecting wires. 


MIKE 


EARPHONE 


Gi,CAP) 

PCCAP) <^2 

ywjSF/ 

F 



Fig. 3. Top socket connections of the "baby" tubes used. 


T hose who are hai(i-of-hearin^ will welcome the new 
idea pi esented here in the form of a custom-built pocket- 
size hearing-aid (see Figs. A, B and C). This idea is 
audio autohiatic loluiue control (or A.A.V.C.) and it 
is made feasible by the use of newly-developed, miniature 
radio tubes of English manufaeture. 

Two types are reciuiretl I’or the purpose—a variable-mu 
screen-grid amplifier, designated XVS; and an output ampli- 
tier with a diode recti tier contained in the same bulb, this 
type called XI*I). Both of these remarkable little tubes work 
on 2 volts at 75 ma. for the tilament supply, so that long 
battery life is assured. The tubes are designed to work 
elliciently at 45 volts, at which potential they have amplifica¬ 
tion factors of 400 and 6.7, respectively. 

The A.A.V.C. voltage (see schematic diagram of circuit. 
Fig. 1) is obtaine<l in much the same manner as in an 
Oldinary radio receiver, that is, hy feeding some of the out¬ 
put voltage to a diode, where it is rectified and applied to 
the control-grids of the high-gain XVS tubes. On weak inputs 
these tubes operate at full gain, but as the input grows 
stronger, the A.A.\*.C. voltage also increases, and is instru¬ 
mental in reducing the gain, so that a constant level of output 
is assured. The manual volume control is placed in the output 
circuit so that it will not he alfectcd l>y the A.A.V.C. 

Since the power requirements are so modest, it is possible 
to operate the dcaf-aid shown from the smallest available 
batteries, the filament current being around 0.2-A., while 
the total plate current is only about 2.5 ma.! 

A crystal microphone is employed and should, of course, 
be of the higlily-scnsitive type designed for this service. 
These units are very compact and may he worn concealed 
under the wearing apparel. 

During tests the amplifier was also tided out with a regular 
conimiinications-type crystal microphone as well as with a 
crystal headphone used as a mike and both worked well. 
The amplifier even gave fine results when an ordinary high- 
impedance set of magnetic headphones was connected to the 
input terminals! 

The output circuit is similarly universal, and any type 
of headphones of reasonably high impedance will give good 
results. Due to the fact that the output terminals are shunted 
across a variable resistor whose maximum value is 15,000 
ohms, it is possible to use crystal earphone units without 
damage. 

Some users may find it possible to use one of the tiny 
air-conduction or bone-conduction ear pieces with this 



Fig. I. Schematic diagram of the 3-tube, automatic audio volume control hearing-aid. The tubes, of English manufacture, are obtainable in this country 
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3-TUBE HEARING-AID 

hearimj-auls, and an easHy-lmill unit such as here described can be Jmilt by the Service- 
and earphont', Jinyer-size tubes, small-size batteries, and a “non-blastimj” circuit. 


McENTEE 


apparatus. If so he sure to jrct the 
hi^hest-impedance type that you can as 
they are also made in low-impedance 
types for other circuit applications. The 
tiny air-conduction units are made to 
fit directly in the car where they are 
held by a small sprinj^. No headband is 
necessary and only a small portion about 
X %-inch is visible. A tiny cord is 
of course necessary for electrical con¬ 
nections. 

The bone-conduction unit is also very 
tiny and is placed behind the eai- direct¬ 
ly ai^ainst the skin. The electrical waves 
from the amplifier are translated into 
mechanical waves in the unit. These 
waves then pass through the bone to the 
inner-ear. In this manner the middle- 
ear throujjh which sound waves ordi¬ 
narily are transferred to the inner-ear 
by means of mechanical vibrations is 
completely bypassed. This is a ^reat ad¬ 
vantage since a ^ood number of cases 
of deafness are caused by impairment 
of the mechanism of the middle-ear, 
although in most of these cases the 
inner-ear is in good condition. 

CONSTRUCTION 

Actual construction of the amplifier 
is quite simple. The main elements are 
the case, which carries the controls and 
input and output terminals, and a small 
aluminum chassis measuring 3 V 2 x 3 x 
1% ins. deep which holds the tube 
sockets and all other circuit components. 

The aluminum chassis is first marked 
out on 1/lG-in, thick sheet after which 
the 3 holes for the tubes are cut (see 
Fig. 4), Also, four Vi-in, diameter holes 
are cut in each end around the tube 
sockets to allow foi- passage of the con¬ 
nection wires. When these holes have 
been cut the chassis is bent to shape and 
the 3 sockets fastened in place. The com- 
(Continved 07i page 300) 



Fig. B. The complete hearlng'aid system comprising 3>tube amplifier, crystal lapel microphone, crystal 
earphone and small batteries. The amplifier fits in one Coat pocket, and the batteries in the other. See 
Fig. A on opposite page for suggested method of wearing the hearing.aid system. An *'A.A.V.C.” circuit 
prevents blasting on loud talking or when person talking approaches close. 


XTAL 

EARPHONE 


TAL MIKE 



Fig. C. Inside view of the 3-tube amplifier. Note the aluminum chassis and the compact layout of all 
the components. Lettering is as follows: I, input; O, output; VC, volume control; FS, filament switch. 



Fig. 2. Pictorial diagram of the 3-tube hearing-aid amplifier. Study the socket connections since they differ from those of American-made tubes. 
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TELEVISION - GOES 
TO HIGH SCHOOL 

Dallas, Texas, pioneers a new path in 
education for children of high-school age. 

S TARTLING developments of the century's marvel inven¬ 
tion duiinj^ the past year have made it obvious that 
Television will become a flourishing industry within 
only a few years. Thousands of people throughout the na¬ 
tion will go to work as a result. And to Dallas, Texas, must 
go the credit for having the first city school system in the 
United States to realize the possibility of this great coming 
industry. A course in television is now being offered to young 
men in the Technical High School at Dallas—where youth 
is taking this television business seriously. In the top photo 
at the left, instructor A. M. Cowan is discussing the trans¬ 
mitter's photocells; the receiver is at his back. The scanning 
disc may be seen in the second or rear view. 

It must be remembered that the youth of today will be the 
scientists and electrical technicians of tomorroiv —the day of 
television. And the eyes of the nation are now turned to this 
high school experiment. Education must keep up with the 
pace of progress and industrial development if it is to suc¬ 
ceed in assisting in solving some of the unemployment prob¬ 
lems of the nation? 

The course in the Dallas high school does not exactly tend 
to graduate finished students in television, preparing them 
to hold jobs operating machines. The development of the 
invention has not advanced enough for that. On the other 
hand, it seeks only to broaden interest for students for their 
future study in electrical laboratories which are now work¬ 
ing consistently in developing the coming great industry. 
(Contbmed on page 296) 


TELEVISION - 
POPS ON & OFF AIR/ 

N.B.C./RCA gave a video appetizer last month. 

A fter beins off the ail- for 2 months, during which 
numerous technical improvements—though none basic— 
were made in studio and transmitter equipment, the 
National Broadcasting Company's television station in New 
York City resumed broadcasting, August 23, on an experi¬ 
mental basis. Six 1-hour transmissions were to be made each 
week over a period limited strictly to 1 mo7ith. Experiments 
were also to be conducted to find simjde forms of program¬ 
ming—as for instance the telecasting of book reviews— 
which could serve as regular fill-ins on sustaining programs 
when television goes “full time." 

Television turned its electronic eye on this new field 
recently when it made its first book review, as shown 
photographically at right. Seated in the N.B.C, experi¬ 
mental studios at Radio City, Ernest Boyd, distinguished 
literary critic and N.B.C. script writer, gave his review 
while television alternately showed him at his desk and 
scanned the pictures illustrating Sidney A. Spencer's 
“The Greatest Show on Earth," a popularized study of 
man's economic problems. Note mike over Boyd's head. 

As in the period of test bioadcasts concluded last spring, 
the newly announced transmi.ssions were to be divided into 
2 series. Film and live entertainment—of which the book 
review telecast mentioned above was an example of the 
latter—were scheduled to be telecast twice weekly; and test 
charts and still pictures, of no entertainment value but of 
great assistance to experimenters building or testing re¬ 
ceivers, to be transmitted 4 afternoons a week, over N.B.C. 
(Continued on page 305) 
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NEW 42-PASSENGER AIRLINER 
BOASTS SUPER-RADIO SYSTEM 




Substratosphere flying in 30-ton Douglas DC-U super-planes is aided by new radio equipment. Direc¬ 
tion-finding, 10-Jrequency radiotelephony, intercommunication, Bell System telephone facilities, 
emergency equipment, and simultaneous observation of beacon, weather and marker signals are available. 


W HEN the griant new Douglas airliner DC-4, now 
undergoing tests at Santa Monica, California, roars 
into the sky with 42 passengers and 3 tons of air 
express, it carries the most powerful and compre¬ 
hensive radio teleplione yet developed for commercial air 
transport service. 

To the air-minded public this means another long stride 
toward the goal of completely dependable air travel. Radio, 
and in particular 2-way radio telephone between the pilot 
and landing field, has come to occupy sucfi^ an important 
position as a navigating instrument, as a means for com¬ 
municating weather information, and as an aid to flight 
scheduling and flight control generally, that airline officials 
now class it second only to the use of multiple engines as a 
safety device. To those charged with building our air trans¬ 
portation system, progress in aircraft radio as exemplified by 
the DC-4 equipment also means increased financial security 
because it enables larger planes, carrying more passengers, 
to fly longer distances at lower operating costs per passen¬ 
ger mile. 

The 250-watt Western Electric equipment installed 
aboard the DC-4 is 5 times more powerful than conven¬ 
tional airplane transmitters and includes many unique 
features. For the first time, a flight crew is equipped 
to make simultaneous observations of the beacon, 
(Continued on page 313) 






E. A, Post, communications engineer of the United Air Lines Transport Cor¬ 
poration. inspects the DC-4's direction-finding Icxjp antenna by means of which 
the celebrated 30 ton air giant ascertains its exact position relative to beacon 
stations. Two additional receiving antennas are installed beneath the ship 
and its pilot's voice is flashed from a slender wire stretching above the 
42-passenger cabin. 



Eleven units of radio equipment will ultimately guide the giant DC-4; only 5 
are ^hown here. The radio rack holds (top) the inter-communicatinq System 
pmplifter; (next lower) the 250-watt transmitter joined through flexible snafting 
to the communications receiver below It. The auxiliary "receiver Is seen imme¬ 
diately to the. left of the latter unit and below it is the beacoh /ttCeiver. 

When aloft, radio operation is governed remotely by a control column. 


W. E. Reichle, Bell Telephone Laboratories engineer, tests the radio telephone 
aboard DC-4, the Douglas super-airliner. The flight engineer's seat, beside 
which he crouches, swivels into position on semi-circular track mounted on 
temporary wooden flooring. All units of equipment slide like drawers into a 
special rack, and connections are completed through plug-in cables which 
may be seen extending from a vertical conduit beyond the apparatus. 
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WIRE-LESS 

PUBLIC TELEPHONES 
ON WHEELS/ 

Radio-Craft suggests how radio may 
help convert local- a nd long-distance-tele¬ 
phone booth trucks ami trailers into com¬ 
pletely *‘free-iance” units. (See cover.) 

O N the cover of this issue Radio-Cra/t has illustrated its 
su^iTU’estion for making mobile public phone booth trucks 
and trailers completely independent of the cable con¬ 
nection to a neariiy telephone pole or other terminal point 
requiied up to the present time. 

As shown in the photographs at left such mobile equipment, 
albeit without radio facility, is actually in use. At A is 
shown the New York Telephone Company’s mobile booth 
truck. At B is illustrated the phone booth trailer of the 
Chesapeake & Potomac Telephone Company; an interior 
view—a line of booths with the attendance desk in fore¬ 
ground—of the trailer is shown at C. 

The following, more detailed descriptions of these pay 
stations-on-wheels emphasize the importance of these new 
means of “bringing the mountain to Mohammed.*’ 

PAY-TELEPHONE TRUCKS 

A “publie telephone tinick*' containing 5 publie telephone 
booths, was at hand on July 14, when Howard Hughes and 
his 4 companions landed at Floyd Bennett Field to complete 
their record-breaking round-the-world flight. These facilities 
were provided by the New York Telephone Company for 
(Coniimied on }Htge 306) 


ELECTRONIC ORGAN 
HELPS DIT-DAH BOYS/ 

Super-audible and audible frequencies 
maybe used, as an almost limitless num¬ 
ber of channels, to send innumerable 
messages over 1 wire simultaneously! 

A new advance in communication, making possible the 
sending of 06 telegraphic messages in one direction 
over a single circuit simultaneously, was recently demon¬ 
strated publicly by Western LImon engineers. The system is 
now in commercial operation over Western Union circuits 
between New York and Chicago, New York and Washington, 
New York and Buffalo. It will eventually be extended 
throughout the United States. 

Once upon a time, the customary method of sending tele¬ 
grams was for one operator to tap a Morse key and transmit 
dots and dashes over one wire to a distant point at which 
another operator would listen to the dots and dashes on a 
sounder and write the message down. Then inventors found 
ways of sending two messages over a wire. A former Western 
Union operator named Thomas A. Edison figured out a way 
to send 4 messages simultaneously over one single wire. 
Other inventors went on to perfect the Western Union Multi¬ 
plex System hy which 8 telegrams are sent simultaneously 
over a wire. And on reception they arc automatically printed, 
ready for delivery. This is the method in general use today 
to flash messages over our diiect trunk lines between the 
cities of the nation, 

CARRIER TELEGRAPHY 

The final great development in the growth of the number 
of telegrams which may be sent simultaneously over a 
telegraph line was the carrier cnrreiit system which makes 



While concert organist Virginia Oman produces a single musical tone on the 
electronic organ, the operator at the left “codes" the tone with the telegraph 
message. The tone then goes over regular line along with many_ others. The 
tone produced is visually indicated by a pilot bulb on the musical scale of 
the "Tone Detector" shown at upper-right, 

it again practicable to^ increase greatly the message carrying 
efficiency of the telegraph wives. The new system is an im¬ 
proved “carrier current” arrangement. 

(Continued on page 304) 


272 


RADIO-CRAFT for NOVEMBER. 1938 
















Exterior view of the Complete Radio Trailer of the Legion's Emergency Unit. 


EMERGENCY RADIO TRAILER 
OF THE AMERICAN LEGION 

An ex-Major of the U. S. Army Signal Corps tells Radio- 
Craft readers about a super-radio station, on wheels, 
for use in national disasters and special emergencies. 


T he Emer¬ 
gency Unit of 
Ira Lou Spring 
Post No. 149, The American Le¬ 
gion. Jamestown, N. Y., was organized 
in 1926 for the sole purpose of render¬ 
ing service to the community in case of 
serious public emergency such as a seri¬ 
ous fii'e, flood, explosion or other dis¬ 
aster, serious riot or threatened danger 
to public property NOT including strike 
duty. 

The Unit is subject to call from the 
Police Department, Fire Department, 
the Red Cross Chapter, the County 
Sheriff and the County Commander of 
the American Legion. 

The complete Unit now has 144 mem¬ 
bers organized in the following Sections: 
Headquarters, First Aid, Rescue, Com¬ 
munication, Guard, Transportation, 
Supply and Auxiliary. The Transporta¬ 
tion Section includes trucks and (illus¬ 
trated) a Unit trailer. 

The Communication Section includes 
radio operators, telephone men, and 
linemen. Equipment: short-wave radio 
transmitter, gas engine and generator, 
2 radio receivers, telephone switchboard, 
field telephones, wire, climbers. 

Since our Emergency Unit was or¬ 
ganized in 1926 (the first such Unit in 
the U.S.), we have turned out for vari¬ 
ous duties such as: assisting city police 
in maintaining fire lines in serious fires, 
reserve force at time of Red parades, 
patrol duty at time of serious sleet 
storms with wires and poles down, clean¬ 
ing up after flood at Hornell, N. Y., 
search for lost child, etc., etc. 

Our mobile trailer radio station 
WANC was sent to Indiana when Na¬ 
tional Headquarters of the American 
Legion accepted our offer to be of aid 


during the flood. 
We sent 10 men, 
and radio trailer- 
truck WANC with its gas engine and 
A.C. generator, telephone switchboard, 
field telephones, wire, tools, 2 weeks* 
rations, mess outfit (complete), bedding, 
etc., etc. 

We were assigned to operate radio 
for HQ 76th Brigade, Ind. National 
Guard, at North Vernon, Ind., and were 
on duty for a week. We operated in an 
emergency net under the supervision of 
the National Guard and the State Police. 

We feel that our special emergency 
radio station-on-wheels WANC would 
be of great value in time of moie seri¬ 
ous emergency or disaster. At present 
there is only one other special emer¬ 
gency radio station owned and opera¬ 
ted by a private organization. (Station 
WAGE, owned by the Lakeside Radio 
Club, Lake Bluff, Ill., is built in a truck 
—instead of a trailer like WANC 
—and the power is 500 watts.) All other 
stations of this type are owned by state, 
county or city governments or by public 
utilities. 

Special emergency trailer-station 
WANC operates on 2,726 kc. (phone, 
12.5 watts) and 3,190 kc. (C.W., 50 
watts). The trailer also includes a 5- 
meter set-up for maintaining contact 
with police radio systems. Emergency 
power supply is obtained from a 500- 
watt generator driven by a 1 horse¬ 
power gas engine. 

The generator will furnish current 
enough for transmitter, i-eceiver and 
several lights in the trailer. We also 
have a 6-volt emergency light circuit in 
the trailer operated from storage bat¬ 
teries. 

(Coiitinued on page 301) 


FREDERICK P. ROGERS 

Post Mobilization Officer 



The antenna of station-on-wheaU WANC and 
W8SHO, supported by a tall mast on the trailer, 
may be set up in jig-time. 



The radio, and line-telephone and -telegraph equip¬ 
ment are powered by optional generator or 
Storage battery. 
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—RECORDING ROOM—First, Miss Arllrfe Blackburn peers -—SPUTTERING MACHINE—Into vacuum'Sealed chamber goes 

through a microscope and helps test the brand new wax disk ^ the wax d'sk. to be "sputtered." That means that for 20 

on which the studio's progrorn is to be recorded. Pretty soon ' minutes it is bombarded with tiny gold particles, so that it 

the music comes in over the wires and a delicate stylus bites comes out with a millionth-of-an-inch gold plating on every 

it into the disk. little groove and hollow. And here’s Miss Blackburn, checking 

up on it. 


. BY ELECTRICAL 



—CONTROL ROOM—Miss Blackburn, however, doesn’t stick 
around for that. Instead she goes to the control room and 
watches the engineer manipulate >he "mixing panel" by 
which the proper volume and intensity of sound are blended. 



— WAX DISK— NeKt a visit to the recording room, where the 
stylus has done its work on the nice new wax disk. The engi¬ 
neer hoists the disk off the machine and Miss Blackburn takes 
a gander at it. The program is all waxeci now. 



5 —COPPER DEPOSIT—Afte' gold, comes copper. The gold- 
plated disk goes into a solution of copper sulphate. In due 
time it comes out again, with a layer of nice new copper 
on top of the gold. Then it goes into this machine, and a thick 
layer of copper 15 deposited on its surface, 

T he radio sputters twice, someliody coughs, and then 
the unctuous voice of the announcer says that the 
next program “will come to you hy electrical trans- 
scription.” 

]Vhat*s hack of that fa iniliar pki asCf anyivay? Does 
it fihnply mean that somehody in the studio is (joiny to 
start a phonoffraph? Where do the radio people yet the 
transcriptions? How do they yet them? 

Here’s a behind-the-scenes picture story to answer 
those (picstions. Follow Arline Blackburn, the “Pretty 
Kitty Kelly” radio star, as she makes a trip through the 
hea(iquarters of the World Broadcastiny System, largest 
makers of transcribed radio programs in the business. 

When you have finished the trip you will see that 
there’s a lot more to that transcribed-progvam business 
than simply starting a phonograph. One of the most 
interesting and complicated parts of the whole radio field 
stands revealed. 

This pictorial tour of radio star Arline Blackburn, 
through World Broadcastivy Systends Transcription 
Headepialters was prepared hy Benton <£• Bowles and 
printed in World yews. We thank both these companies 
for the privilege of presenting this interesting “behind- 
the-scenes” story to our readei's. 
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6 —STRIPPING WAX-Ouf Arline missed that last step, but she 
comes back now. Since the copper-backed gold has taken o 
perfect negative impression from the wax, the wax is ro 
longer needed. So it is,stripped off, and a gold-and-copper disk 
remains. But there’s still lots to be done. 



9 —PRESSING MACHINE-;-Now we start making records. 
Disk goes into a hydraulic press, and a ’’biscuit’ of plastic 
material is put next to it. Comes a ton of pressure—and 
the result is a perfect duplicate of the original wax recording. 


TRANSCRIPTION" 



7 —TRIMMING DISK—For* one thing the disk has to be 
trimmed down to size. Miss Blac^Durn looks on as this 
is done. (Thus for work has been done only on the 
master record or transcription.) 



^—PLAYBACK—And now you see the end product of all of 
iQ this—a couple of recorciings mounted on turntables, ready 
• ^ to send the program out over the air. This is what goes on 
in the studio when you hear . by electrical transcription. 



8 —CHROMIUM PLATING— And that isn't all. A technician 
dips th% disk into a chromium bath. It comes out 
chromium-plated, after which it goes to a drying oven. 
A final smoothing and aligning operation follows, 



11 


—FINISHED PRODUCT— Oh^ yes—here’s Miss Blackburn 
again. She's down in the shipping room now, holding up 
one of the finished records, whose pound of weight 
contains I5 minutes of entertainment. Behind her, all packed, 
are more records, ready to be sent to the stations which 
are to broadcast them. 
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A modern transmitter, the RCA 50-D, designed with its function hefd clearly 
in mind and free from unessential decorative detail. This de luxe high- 
fidelity 50.000-watt transmitter for clear channel stations typifies modern 
broadcast equipment. 



The new Watch Rate Recorder developed by Western Electric Co. checks 
in a few minutes the performance of any watch (arrow) in any position— 
and records the result! Saves jewelers many days’ time. Unit employs 
high-gain amplifier. Above, removing record. 


DEVELOPMENTS INCREASE 
RADIO'S VOCATIONAL APPEAL 

A review of technical develojnnenls, here and abroad, over a period of 12 months reveals the rapidhj 
expandim/ development of Radio, Electronics and Public Address. Radio is indeed a worthwhile vocation. 


V OCATIONAL ponsibilities in radio (i.e., Ka- 
dio. Electronics ami Public Address), of which 
broadcasting is only a part, are almost limit¬ 
less ; and. like the root** of a great tree, are rapiilly 
increasing in number and variety. It is ilifticuU. 
however, for the average ra<lio man. let alone the 
ncweomer. to realize the tremendous scope of this 
tield. For this reason, the following, easily-reail- 
able article on how radio has climbed another 
rung of development during recent months, will 
help visualize the money-making possibilities in 
iuimetX)us activities which depend upon ra«lio 
equipment and technique. 

Hear in mind, radio is not going to sleep, it's 
not even marking time. Instead, it’s rapidly 
surging ahead. However, the energy that once 
was 80 apparent as rapid growth in a few direc¬ 
tions. today, is less evident hut even more .irtive— 
but in n (jrrnt nntntt fitrertions at. Once. Kaitio 
most fortunately has at last <lrawn to it engineer¬ 
ing. business, industrial. rc>i'arch. executive and 
labor personnel of the highest calibre ; and capital 
has finally realized that ra<lio is nut only an ac¬ 
tive. progressive field, as compared to older ones, 
hut also sufficiently stabilized to warrant large 
investments. 

The following resume of material on radio for 
the year 1937, both in the U-S. and in coun¬ 
tries outside of the Unite4f States, is of unusual 
interest in view of its exceptional C4»nipletenoss. 
Part of the material represent.** operations of 
International Telephone and Telegraph Corp. 
companies, but also inclu<le<l is information 
gathered from government administrations and 
other private companies thmughout the world. 
Although certain of the items mentioned here 
have been touched-upon in considerable tletail in 
recent issues of Radio-Cnift the few sentences 
they c'oniprise arc retained for completeness: 
space limitations having precluded running this 
resume in an earlier issue. 

TELEVISION 

In the field of television the year brought forth 
no startling changes. Progress, however, has 
been consistent. 

The Itritish Proadcasting Corporation stan<lard- 
izeil on the Marconi b .M.l. sy.steni and has ceased 
transniis.<iion with the Haiid system. Progr.-imme 
lime is now 3 hours daily, a large part of the 
programme being direct vision by means of the 
Kmitron camera. 


Some It manufacturers showed television re¬ 
ceivers at the 1937 exhibition at Olympia 
(London). The prices ranged from £38 to £125. 

In France the old television equipment has 
l*een entirely replaced by nic»dern .stialio and 
transmitter e*iuipment. capable of giving 455 
lines. Direct or film signals are used with the 
pick-up located either at the P.T.'I'. studio or 
at, the liadio Pal.'ice at the l‘ari.s E.xhibition. 
A vision transmitter of 30 kw. peak power, 
supplied by Le Materiel Telephonupie. Pari.**. 
ha.H been installed at the base of the EilTe! Tower 
and has been connected! to the antenna at the 
top by a concentric cable- The vision transmitter 
operates on 46 megac.vcies and the sound trans¬ 
mitter on 42 megacycles. 

In Germany the Herlin 15-kw. transmitter has 
been sending a 180-linc picture, but it is pliinne*! 
to change to Ml-line iiiterlai'ed t ransmis.xitm 
using positive tno<liilation. the P.C. comimnent. 
only, being tran.smitted. Three new 1 1 an.smitiers 
are reported to l>e ]>laniicd : one on the Uroechen. 
the highest point in the Ilartz niuiintains; on<- 
on a peak near I rank fort, and one near Herlin. 
Work on the first is underst<H>d to he well ad¬ 
vanced. Receivers with cathotle-ray tubes 25 
inches in diameter are used, the 14 x 16 inch 
images produced being rcjiorted us hriffhter 
than ordinary moving pictur4*s f 

E.I.A.K. (Italian broadcasting Clo.) is under¬ 
stood to 1 k» <aTiisiileriiig the installation of a 
30-kw. (peak) video transmitter in Rome. It 
has liecn stated that Russia has placed an order 
for a complete stinlio system and transmitter 
with KCA. 

There has bi>en an advance in the internu'diate 
film pick-up by Fernseh. A. G. By means of a 
special process, a lilm scanner has been pro¬ 
duced which photographs, develops an<l transmits 
the picture within 16 s<*conds of the action. 

The new N.H.C.. Washington. D.C., studios, 
opened in 1937. include television e<|iiipment. 
Extensive provision has been made for visual 
broadcasts. 

Wide publicity Is given periodically in the 
popular Press to television programmes being 
received at great dl.-jlances. Such reception, how¬ 
ever, as is well known to te<’bnicians, is of a 
tiistinctly freak nature, the range covere<l re¬ 
liably being of the ordei- of 30 miles. Since tele¬ 
vision programmes are expensive, it seems 
obvious that television for some time to come ."it 
least will be dependent on coaxial cables Lir dis¬ 
tribution purposes. 


PICTURE TRANSMISSION 

noth fixe<l and portable installations for picture 
(facsimile) trarusmission are being employed in¬ 
creasingly by ne^*spnpers. Simplified systems for 
transmission of maps are being use<l in connec¬ 
tion with weather forecasting. 

Interesting results have been obtained with 
apparatus develope<i by the Laboratories <if the 
Nippon ?:iectric Company. Tokyo. A special 
type of modulation avoiding to a large extent 
the efTects of interference is employed. 

COMMERCIAL RADIO 

The year 1937 was characterize<l by an in¬ 
creasing demantl for commercial railio facilities. 
An oiitstan<iing feature of new transmitters was 
the incorporation of facilities for rapid changes 
of wavelength. In England and America this 
tendency, combined with the deniaiul for simpler 
rontrol. has led to the ex tension of impulse con- 
tnds operated by a telephone dial. 

tJIt la-short wave operation continues to I»e the 
^lirei-tion in which cnmmercial radio is advanc¬ 
ing most rapidly. Its exten.sion is in some cases 
due to the highly etlicient aerials, which may be 
erected without excessive cost. an<l to reduced 
atmospheric interference; and. in other eases, 
to the possibility of transmitting wide bands 
of modulation fretiuencies. 

Multi-channel operation of radio links has l>eeti 
brought into the practical field of comniniiica- 
tnui by the use of these proi>ertics of ultra- 
short waves. Ninet€>en hundred ami thirty-.seven 
marks the introduction for the first time of a 
multi-channel unattended, remotc-oontrolleil radio 
link in the regular long-distance telephone net¬ 
work. 

One of the most important development* of 
the year abroad is an ultra-short wave radio tele¬ 
phone circuit which transmits 9 completely 
segregated, 2-way telephone conversations simul¬ 
taneously, the first radiotelephone installation of 
this capacity in the world. It has been established 
by the Rritish Post Ofbee between Ireland and 
Scotland. Standard T^rlephoncs and Cables. 
Limitc<l. an associated company of the L T. & T. 
which developditi the system in collaboration with 
the engineers of the British Post Oflice, en- 
gineererl, manufactured, and installetl the s.vstem. 

It is applied on one of the busiest telephone 
pathway.** in Europe connecting the telephone 
.system of Northern Ireland with that of England 
aiul Scotlanil and. through London, with the 
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Ladies and gentlemen—meet Bell Tel. Co.’s "bliffy sniffer"! Nearly as we can make out, the "bliffy" 
is an amplifier and the ’’sniffer” is a prod which noses-out a ’’live” wire. In old system, a tone put orito 
a wire (one of a number in a telepnone cable under test) at a remote point was ”buzzed*out” with 
earphone and contact prod until tone was heard. In new scrieme, prod merely comes near the wire. 


rest of the world. The radio link covers 41 miles 
over the North Channel of the Iri.^h Sea between 
Belfast, Ireland, and Stranraer, Scotland. 

The 9-channcl ultra-shonwavc system is the 
culmination of 6 years of intensive research and 
development work by labon tories of 1. T. & T. 
subsidiaries in France and England which have 
pioneered the application io radio communica¬ 
tion of micro-rays (tiny radio waves of about 
10 centimeters) and ultra-short waves (wave¬ 
lengths of less than 10 meters). 

The Press has mentioned the possibility .of the 
installation of two more similar links connectiuK 
Ihiver and Calais, thus furnishing a further 18 
telephone chnnnels bet\^een England and 
France. Simpler, single-channel e*iuipment has 
been used off the coasts of Scotland for extend¬ 
ing telephone facilities to the nearby islands, 
since the character of the service dties not 
warrant the high cost of installing submarine 
cables. 

Plans involving the ojreration of long-distance 
international links have been influenced by the 
dtx>p in field-strength which is expected in the 
year 1940. Pencils of severe attenuation have 
already been experienced on trans-Ailniilic cir¬ 
cuits and have caused a demand for the erection 
of high-gain directional aerials. On account of 
its wide-bund operation, the rhombic acreo^ has 
been favored in meeting this demand. Such 
aerials have recently been installed at Geneva, 
Budapest. Bangkok an<l Durban, and it seems 
likely that further insialln ions will be made to 
replace tuned arraytt nov, in operation. This 
possibility, taken in conjunction with rapid band¬ 
changing by means of tel m» hone dials indicates 
the trend towards simplifying the operation of 
transmitters. By eliminating the necessity of 
mechanical adjustments to the transmitter itself 
and of switching the ae 'ials. the operator is 
left free to concentrate on the htindling of the 
circuit. Moreover, the provisum of complete re¬ 
mote control of the transmitter is rendered 
easier. 

On international links of first importance 
high-gain aerial systems are already in use. but 
it is anticiiuited that at about the >’ejir P.MO a 
dozen decibels (db.) of additional gain will be 
nee<le<l for 40 per cent to 50 per cent of the 
time during sunspot periods in order to main¬ 
tain the circuits at a commercial level. Since the 
average transmitter carrier power is already of 
the order of 15 kw., still more gain in the 
aerial systems is econonr ically justifiable. The 
older tyj»es give no certain improvement in oper¬ 
ation beyond a gain of th? order of 14 db. since 
the vertical polar diagram thereafter becomes 
too sharp. 

The Bell Telephone La K>rali»ric8 have, there¬ 
fore. developed for receiving purposes, the 
Multiple Unit Steerable Antenna (M.U.S.A.), 
information on which wm published during the 
year. This system gives much greater directivity 
in the vertical plane since the wave angle is 
continuously adjusUible by the rotation of a 
suitable control system. Estimates suggest that 
a system incorporating 20 rhombic aerials and 
extending over a length of 2 mites would be 
practicable and would give an improvement of 
12 to 13 db. in signal-to-uoise ratio over directivi¬ 
ty of this system enablinj! it to respond to only 
one wave of a downcoming cluster at a given 
time; it, therefore, goes a long way towards 


eliminating telephone distortion caused by 
selective fading. In addition, several receivers 
may be supplied by the one aerial group, being 
adjustc<l to be sensitive at different wave-angles. 
By combining the oulput.s of these receivers in 
a diversity system, a stable audio channel is 
obtained and, at times of bad fading, gives a 
surprising improvement in (piulity over sinyle- 
aerial and sfface-diverHily systems. 

The M.U-S.A. aeri.al system is a fundamental 
development in the short-wave art since it gives 
promise of overcoming selective fading by ar¬ 
riving at its coin]>onent causes. The play of 
economic factors on the commercial application 
of this system will be watched with interest. 

POLICE RADIO 

A number of medium- an<l shortwave systems 
are being installed in Great Britain, Czecho¬ 
slovakia, Palestine and Egypt but the most 
significant development is the introduction of 
ultra-shortwave for this service. 

During 1U37 there was a con.^iderablc increase 
in the use of these systems in the U.S.A, and some 
areas are now served by U.-S.W. systems of 
Western Electric or ItCA manufacture. 

In Europe, demonstrations of the system have 
been made in a number of countries and the 
system is being installed in Austria. Norway 
and Finland, while it is anticipated that U.-S.W. 
for local area coverage will l»e adoptcrl in other 
police networks. The great advantage of U.-S.W. 
working is that 2-way telephone communica¬ 
tion can be maintained with mobile units 
equippetl with small, lightweight transmitting 
and receiving sets. 

It seems probable that the future trend of 


The Annual Amateur Athletic Association Champion¬ 
ships held recently at White City, London (Eng.), 
inaugurated the use of a pack transmitter to radio 
the results to the scoreboard control. 


police network.** will be the use of U.-S.W. for 
! 0 ..ai area coverage anu medium- or short waves 
for long-distance and international working. 

MARINE RADIO 

The installation of shortwave transmitters is 
proceeding at a rapid pace and practically all 
new ships built for overseas service now employ 
shortwave communication ecpiipment. 

Ihis policy of the ships’ owners will result in 
great increase of traffic in shortwave marine 
bands with conscgiicnt interference between ships 
and shore stations. Many operating organiza¬ 
tions, therefore, are introducing crystal-controlled, 
shortwave transmitters nbmg lines recommended 
by the International Marine Radio Company, 
Ltd., London, several yea is ago. 

The Swedish Administration has completed 
its design of a new ship’s transmitting equip¬ 
ment which is provided with fi crystal-controlled 
fretiuencies. All power from the transmitter is 
taken from an A.C. generator and rectified by 
means of selenium-type rectifiers. 

By fts ratification of the recommendations of 
the “Safety of Life at Sea Conference”, held in 
London in 1929. the U S.A. Government now 
(Continued on yaye 2‘J?<) 


Oscilloscopes have come a long way in b years, haven't they? Now no lab. is complete without one. 
At left and center is a job that sold for $2S0; today, a far better unit could be bought for a quarter the 
price. A modern, completely self-contained Du Mont 9 in. oscilloscope is illustrated at right: it can do 
more tricks than a magician. It's equipment like this modern test device which has helped give such 
an impetus to radio, and given it such an enviable reputation as today’s No. I vocation. 
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OPERATING NOTES 

ANALYSES of RADIO RECEIVER SYMPTOMS 

SEKVICEMEN What faullt^ have you encountered in late-mo({el radio 
sets? Note that Radio-Ckaft will consider your Operating Notes pro¬ 
vided they relate to characteristic (repeiitedly encountered) faults of a 
given set model. Payment is made after publication of the Operating Note. 


“Ttouifla 


in 


STEWART-WARNER R-110 
An A.V.C, action that is responsible for 
ploppiiiK-in of stations as the dial is turned 
may he made to work in a more satisfac¬ 
tory manner by chan^in^ the A.V.C. re¬ 
sistor in the prid-return lead 
of the K.F. tube from 1^00 ohms 
to 50.000 ohms. 

If tiouhle is experienced 
with instability and oscillation 
all over the dial» the rotor 
connections or pijrtails should 
be tightened and a bus wire 
run from the contacts to a 
frood chassis jrround. The 
rotors have only a fine copper 
band from a bolt on the con- 
<lenser frame to chassis for a 
trround which is too hiprh in 
K.F. resistance. 

. . HALSON 25 

Distortion in this model is 
caused prenerally by a low-emission output 
tube, open filter condenser, or hiprh-rosist- 
ance open in the plate lea<l of the 75 
audio driver. Oscillation may he trace<l to 
poor chassis ground connections of the 
several paper condensers used as K.F. 
filters, particularly those CToinjj to the l.F. 
stape. Poor sensitivity is jfenerally in<lica- 
tive of a nee<l for ali^ynment. especially 
when the preliminary tests have shown the 


vibrator which must be placed so that the 
polarity of the lead to the ammeter is 
ri^ht. Otherwise, the ammeter of the car 
will indicate an excessive load and the set 
will not operate. This was found in an early 


F’ackard and will undouhte<lly he encoun¬ 
tered in numerous other makes. Also, the 
adjustment of the antenna trimmer when 
the set is installed is important; noise, 
alonjj with weak siprnahs. t^ivinj; way to 
clearer reception. 

Loose wires on under side of chassis 
shouhl he checked, cut.s out noise. 

Will Aim Moody 


noticed a 400-volt surpe on the K.F. plates. 
Why —^these sets operate on a little over 
100 volts on the R F., Cause—An open 
10,000-ohm. 50-watt W.W. resistor connect¬ 
ed from the load side of the speaker tiehl 
to chassis. Had not we checked 
this—on BOY! (Note. When 
alijrninpr these sets, often it is 
best not to peak them too well, 
as you will he unable to tune 
down strong; locals.) 

, , , PHILCO 37. 84 

Comjdaint—^very low volume. 
A check revealed that there was 
no voltage on the S.-G. of the 
6.I7G. combined osc. and 1st.- 
detector tube (See Fig: 2). A 
further check showed an open 
IG.bOO-ohin resistor. A, and a 
shorted 0.09-mf. bypass con¬ 
denser, B. Replacing; with a 
;{-watt, 15.000-ohm resistor 
and a 0.1-mf.. 400-volt condenser, will clear 
up all trouble. 

In many of these sets the resistor, A, is 
not always open, but it is a prood idea to 
replace it. too. The initial trouble is that 
condenser. B, breaks down—-however, the 
set will play .some anyway. an<l the customer 
usually has run the set quite some time in 
this condition—hence the resistor has be- 



Fiq. I. Defective neutralizing condenser (C) in Edison 7R. 



Fig. 3. l.F. transformers in Majestic 460, 450 defec¬ 
tive. Replace Lof/i l.F. units. 


power supply circuits to be in order, assum¬ 
ing. of course, that the tubes have been 
checked at the beginning of the service 
operations. 


. . . EDISON 7R 

This set came in with the complaint of 
distortion and noise. After checking the 
tubes and hooking up the set. a sputtering 
sound emitted from the tuner chassis fol¬ 
lowed by a growl from the lou<ispeaker. 
.After warming up, the stations came in 
very weak accompanied by a loud noise 
and bad distortion, indicating an arc some¬ 
where. Then there was a loud *‘pop‘’ and 
everything worked normally—arnl continued 
to do so until it was turned off, then the 
same trouble recurred. Searching for a 
visible arc proved fruitless—-and all vol¬ 
tages were within reason. 

The trouble was finally located in a trim¬ 
mer condenser (C) in the neutralizing cir¬ 
cuit (Fig. 1). As these condensers have 
an extra plate on the bottom (where it 
was arcing) it was impossible to see the 
arc. Insertion of a new piece of mica 
(Fig. 1) fixed it all OK. Hut then we 



Fig. 4. Method of isolating the volume control in 
RCA-Victor 262, 263. 


come carbonized, and if it is not replaced 
along with the condenser—a had case of 
distortion may ensue. There should be 100—• 
110 V. on S.-G. 


. . . MOTOROLA 90A 

Frequently foun<l to be inoperative, the 
first imlication of trouble is generally the 
faulty or non-operation of the “tuning eye.’" 
This is usually found to be a <lirect result 
of a short-circuit to chassis or ground 
through the filter from the screen of the 
eVO output tube. 

. . . G. E. FA-80 

Non-operation of this set may upon in¬ 
stallation in the customer’s car be found to 
be the result of incorrect insertion of the 
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Fig. 2. Screen-grid resistor opens and bypass con 
denser shorts in Philco 37. 84. 


. . . RCA 44 

T recently had the experience of replacing 
the power transformer on an KCA 44. After 
installing the transformer and trying it out 
for a few minutes, the tone became badly 
<listorted. Shutting it otf for 15 minutes 
would make it play OK for a short time 
and then more <listortion. As everything 
else was absolutely all right 1 experimented 
with the bias. Keplacement of the 2.000-ohin 
bias resistor on the single 45 output tube 
helped none at all. but upon increasing the 
(ContinMeci on 7 >ri//c 3l7) 
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SERVICING 

QUESTIONS » ANSWERS 


Servicemen may write, requesting answers to specific service questions. Address 
inquiries to Service Editor. For questions answered by mail, a service fee of 25c 
per question is made. Only questions of wide interest can be publisfied. 


INTERMITTENT RECEPTION 

(83) Alheit S. Cain, Bremen, (Ja. 

(Q.) I have a Zenith model GS12fi for 
repair; the complaint is--intermittent re¬ 
ception. 'Ihe tubes check OK. New tuhe.s 
have been tried, everything checks OK, but 
the trouble continues. Sometimes it will 
play perfectly for a <Iay or so, then it will 
cut off and stay off from 2 to 10 seconds and 
pop back on; sometimes it frra<lually jroes 
off, then pops back. Durinp these spells 
it has a noise like dropping a book on a 
table repeatedly. The volume also drops; it 
takes more volume than when it is operat¬ 
ing OK. Could it be the can<lohm voltaj^e 
divider? Please help me with this set. 

(A.) This trouble has been traced to the 
voltage divider, the volume control, and 
the audio coupling condenser. 

The voltape divider may be checked by 
pullinp firmly Upon the lups 
durinjr operation and working: 
the lu^s pently back and forth. 

Poor internal contact of the 
volume control and coupling: 
condenser is frequently the 
cause for the trouble described. 

Try tappinjr the condenser and 
tuprpinji: liprhtly at the terminal 
leads during operation to 
locate the source of trouble. 

SET WHISTLES 

(84) Leo L. Bowman, Lewistown. Mont. 

(Q.) The set is a Crosley aulo-raoio 

model A-3G6. The set plays very well, but 
when tuned to our local station (150 miles 
away) it has a whistle (a heteroilyne 
whistle. I would say) and only at this fre¬ 
quency of 780 kc.. KdllL, Billiii^rs. Montana. 
By connecting input to >rrid of the GAT tube 
an<l bypassing the U.F. plate to the chassis 
there is no whistle. 

Any assistance you can Pfive will be 
preatly appreciated. 

(.4.) The whistle at resonance to a local 
station is probably due to feedback. We supr- 
prest the following: procedure to correct youi- 
difficulty. 

Shield the antenna lead to antenna coil. 
Shield the GA7 and I.F. plate leails. (1 round 
shields. Should this fail to accomplish the 
result desired, it will become necessary to 
shield the diode I.F. filter resistor ami 
condensers. It is often possible to mount 
these latter components under a separate 
shield or under the 2nd I.F. transformer 
shield. Finally, try a shielded 5 mhy. choke 
in the Jt.F. jjrid-return as close to this stai?e 
as possible. 

NEW COIL RESULTS IN "SQUEALS" 

(8.’)) Fred Olin. South Easton, Mass. 

(Q.) I have a Colonial morlel 52 for re¬ 
pair which had a burned-out primary on the 
antenna coil. I replaced the coil with a uni¬ 
versal replacement coil but it di<l not work 
well, so I re-replaced it with an adjustable 
iron -CO re coil. This resulted in exceptional 


volume, but I pret squeals all alonp: the dial, 
some of which disappear as the station is 
tuned-in, but most of them do not. Have 
spent considerable time tryinp: to pret this 
set aliprned. Would you su^prest a different 
coil? If so please tell me exactly what to 
pret. This set formerly worked perfectly. 

(A.) It would seem that couplinpr be¬ 
tween primary and secondary of antenna 
coil is too prreat. We advise that you try 
increasinp: the distance between these two 
windinprs, if this is at all possible. Try a 
100 mmf. or 250 mmf. condenser in series 
with the antenna to reduce siprnal input to 
the antenna coil. Are prrid leads shielded? 

Ue-alipn receiver completely, but pay par¬ 
ticular attention to the R.F. and Ist-detec- 
tor trimmer ailjustments. Of 2 settinprs pos¬ 
sible for highest output, use maximum 
capacity. Are the tubes shielded? 


SENSITIVITY TROUBLE 

(80) D. K. Greathouse. Larne<l, Kans. 

(Q.) I have had trouble with a Chevrolet 
auto receiver. When I align the gang con¬ 
denser for maximum sensitivity at the high 
freciuencies. the low-frequency end of the 
broadcast band becomes very insensitive. 
The trimmers for the K.F. and Ist-detector 
stages are ‘ open’* when this is done. How¬ 
ever to secure good sensitivity on the low- 
frequency end of the band, these trimmers 
must be screweil down. What do you believe 
is the trouble? 

(A.) It would seem that careful and 
accurate alig’nment is the solution. He-align 
the I.F. transformers with a signal genera¬ 
tor after the receiver has been operating 
for 15 minutes or more. Since you do not 
mention the model receiver in question, the 
correct intermediate frequency cannot be 
given. Go over the I.F. ailjustment several 
times. 

Now tune the receiver to 1.400 kc. ami 
ailju.st the high-frequency oscillator trim¬ 
mer so that a 1.400 kc. signal is beard at 
this point. Two settings of the trimmer may 
be obtained, lalniploy that setting of iniffi- 
mum capacity. Adjust the K.F. anti Ist- 
detector triiiituers for maximum gain. If 2 
settings are obtained, use that of maximum 
capacity (plates down). If a padiler is used, 
adjust at 000 kc.. then go over the ailjust- 
nients. _ 

MULTIPLE FAULTS—FREQUENCY 
DRIFT 

(87) E. S. Aitcheson, Kingston, .Jamaica, 
B.W.I. 

((^.1) 1 have in my shop a Silver-Marshall 


Z13; about 6 months after the set was 
bought, it “shot*' a 12 mf. filter conilenser 
and since then *‘sh«>t” all replacements, 
also 2 power transformers supplied by the 
makers of the set! These transformers de- 
livere<l 525 on each plate of the rectifier 
(5Z3). Have replaced this P.T. with Thor- 
ilarson heavy-duty transformer giving 500 
V. to each plate of 5Z3. The field coil now 
heats uj) badly. The set motorboats when the 
volume is turneil up, reception still w’eak 
and will not operate above 10 megacycles 
without frequent changing of the oscillator 
tube (56). Trictl changing oscillator grid 
resistor and condenser. 

(A.l) With regard to trouble with the 
Silver-Marshall receiver, since tube voltage 
data were not submitted, diagnosis is diffi¬ 
cult. However, from the symptoms reported, 
it would seem that the cause for motor- 
boating and lack of volume is 
due to improper screen-griil 
voltage. We advise checking 
the voltage divider network. 
It is important that correct 
screen-grid voltage be applied 
in this receiver. More particu¬ 
larly, check the resistor or sec¬ 
tion froin screen-grid voltage 
taj) to chassis for open-circuit 
or change in resistance. Plate 
voltage on oscillator should be 
approximately 240 

(g.2> I have a Knight 11-tiihe A.M.T. 
also, that will not remain on the stations at 
the high-frequency end of the short-wave 
hand: W3XAL, 10-nieters. is tuned-in and 
the pointer is moved for iiuite a good <ljs- 
tance on the scale with the signal growing 
stronger and the tuning- eye closing. If you 
continue, the station snaps out ami you 
have to turn back to where it was first 
picked up. a distance of more than V6-in.; 
and if you let it remain where the station 
is strongest, it plays for a while, then snaps 
out, never to return again until retuned. 

Motor vehicle ignition interference ag¬ 
gravates the condition. 

I have tried alignment, and new tested 
tubes, hut all to no avail. 

(.4.2) Frequency drift on the Knight 11- 
tuhe receiver may he due to several causes. 
We suggest that connections to the I.F, 
transformer lugs be re-sweated and re¬ 
soldered. Ke-align the I.F. transformers 
after the receiver has been operating for 
more than 15 minutes. Clean the wave-band 
switch contacts with a stiff-bristled brush 
and carbon tetrachloride. Clean, likewise, 
the gang condenser rotor contacts. Check 
the bondii^g lea<ls from gang condenser to 
chassis. 

DOUBLE TUNING 

(88) Carl H. Johnson, Arlington. Va. 

(Q.) I had to replace the oscillator coil 
in an Emerson 0A-auto receiver. The new 
coil was purchased from the Emerson Com- 
( Continued on page 317) 
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Fig. A. Here's the I-tuber; perks beautifully on beast and all short-wave bands; uses new type 1231 television tube as high-gaIn detector. 

BUILD THIS BEGINNER'S 

A 1-TUBE HIGH-GAIN 

The high amplification characteristic of a television amplifier tube is used as 
it easy to build this set on a breadboard. The new wafer-thin crystal head- 

N. H. 


I F there is anything a radio editor 
likes a little less than a toothache 
it's being* told to design and construct 
a new receiver just when the maga¬ 
zine is ready to go to press. Such was 
the fate of the writer. Something new, 
something good, something that is a 
lead-pipe cinch for the beginner to con¬ 
struct — and all at a minimum cost. 

We then took a saw, a hammer, some 
midnight oil and a trip to the cellar 
workshop. 

We were fortunate enough to find a 
decent board from which we buzzed off 
a piece measuring about 6x10 ins., we 
had a baseboard! Searching through the 
junkbox w'e had enough luck to find a 
binding post strip with 7 binding posts 
thereon, and a length of hookup wire. 

That formed our foundation kit — all 
we had to do was get the parts, a list 
of which concludes this article. 


PLACEMENT AND WIRING 

First, we mounted the 2 midget vari¬ 
able condensers about equidistant from 
the ends of the panel, as seen in Fig. A. 
Halfway between them we mounted the 
special socket for Sylvania's new 1231 
television tube, and about an inch be¬ 
hind it, the isolantite-type socket for the 
3-circuit plug-in coil. 

A length of copper bus was used to 
connect the requisite coil terminals, tube 
prongs and condenser rotors to ground, 
thus getting rid of about 25 per cent 
of the connections at a single lick. A 
pair of lengths and push-back wire were 
then twisted together for the filament 
circuit, and we felt that the set was 
practically complete. All that remained 
was to connect a trimmer in the antenna 
lead and to wire the grid and plate cir¬ 
cuits as shown in circuit diagram 
Fig. 1. Another half-hour saw that 


job done and the set finished, but .... 

We then learned that we had for¬ 
gotten the condenser stators, so hooked 
them up, too. Finally we connected a 
0.1-mf. condenser between the plate and 
one of the output binding posts as we 
intended to use crystal phones which, of 
course, might have been damaged by 
the passage of plate current. 

After all this was done we connected 
the 6-V. filament battery where it should 
he and saw that the filament lit. We 
next connected the same battery across 
the “B" terminal and were overjoyed 
to find out that the filament did not 
light. This is a test we always make 
and it has saved us enough money in 
tubes so that we could buy a yacht if 
we hadn't spent the money for some¬ 
thing else. 

Everything having checked OK, we 
applied the “B” voltage and were dis- 
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fig. I. The circuit is straightforward regenerative, with high-gain 1231 detector. Note that the socket numbering is not R.M.A. but arbitrary. 


"BREADBOARD SPECIAL" 

ALL-WAVE RECEIVER 

the basin of this novel, regenerative receiver. A pictorial diaijram helps make 
phones can be used if miximum DX (long-distance) reception is desired. 

LESSEM 


mayed to get no results. We sat down 
and checked the set and found out that 
we had forjrotten to attach the aerial 
and jrround. When we put them on, the 
stations hepran coniinir in like poor rela- 
tiotis (lurinjr a depression—gangs and 
gangs of them, one right after another. 
The stations logged with merely a piece 
of wire hanging out of the window in¬ 
cluded those of the 20-, 40-, 80-, and IdO- 
amateur bands, as well as broadcasting 
stations. 

Thus we found that we had construct¬ 
ed a pretty decent 1-tube, all-wave bat- 
tei y receiver. 

Then, at 4 A.M. in the morning, we 
sat down to write this article, which as 
you’ll agree, is pretty “whoosie”- 

DETAILS 

The excellent success of the set we 
may attribute mainly to the use of the 


new 1231 video amplifier tube. This 
high-gain television tube is here used 
for the first time as a high-gain detector. 
The volume which this little set afford¬ 
ed in a modern steel building and with 
only a short wire dangling out of the 
window as an antenna, is amazing. 
Bi oadcast and short-wave stations alike, 
including code, came in with lemai kable 
clarity. Regeneration was smooth and 
easily controllable. Secondary credit 
for excellent perfoi*mance must go to 
the high-quality parts used. In order to 
keep R.F, losses at a minimum isolan- 
tite-insulated variable condensers and 
coil socket were used as well as low-loss 
plug-in coils. Tertiary credit should go 
to the author for his excellent design 
and construction (hi!). 

The radio beginner has a real mark 
to shoot for in this 1-tube all-wave bat¬ 
tery receiver—hut he shouldn’t stay up 


until 4 A.M. in the morning building it. 

As soon as we send this article 
through to the printer we are going hack 
to the television baby and see if we can 
tune in Dakar, Rabat, Istamboul, and 
Pago-Pago. 

List of Parts 

Two Uammarhmd type MC-140-M vari¬ 
able condensers, 1.0 mmf.; 

One set of Ilammarhmd Short-Wave 
plug-in coils, type SWK-6, 17 to 270 
meters; 

One Hftmtnarhtnd Broadcast plug-in 
coil, type BCC-C, 250 to 560 meters; 
One Havttnttrhind R.F. choke, type 
CHX, 2,5 mhy.; 

One Spratjue 0.25-mf. fixed condenser; 
One Sfiratjue 0,1-mf- fixed condenser; 
One IRC carbon resistor, 5 meg., 

One IRC carbon resistor 0,5 meg,, ^4-W,; 

(Continued on page 300) 
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Fig. A 


T he lay mind cannot possibly hope to jrvasp the limit¬ 
less number of combinations possible in vacuum tube 
construction (ov, “electronic (lesijrn”). For that matter, 
it is with little less than stupefaction that the averaj^e 
radio man witnesses the intlux of myriad electron devices— 
control tul>es, amplifiers, oscillators, rectifiers, etc., etc. 

Most radio men feel, deep down in their hearts, that it’s 
all “a lot of boloney'^—that we have enough tubes now—and 
that there's no sense in adding to the list of hundreds now 
available. 

Hut that’s a shortsighted, obstructionist viewpoint. The 
fact of the matter, as every advanced technician is awaie, 
is that every little improvement, every new idea in tube 
construction, often opens up a whole realm for research, 
thus inaking possible heretofore unattainable results of con- 
sidei*able importance. 

In an abbreviated review of this nature it is not possible 
to bring out the above points; we can only start from sciatch 
and proceed, i-apidly, on the ]>remisc that the majority of 
Radio-Craft readers will be interested, first, in just what new 
tubes have been announced since the last article on tubes, 
and secondly, just what services these tubes are to i)erforin. 
If the reader finds that he wishes to know more about a 
particulai- tube mentioned in the generalized desci’iption. 
then detailed data, curves, etc., may be obtained from the 
manufacturer. Now, on with the dance! 

1231 

The type 1231 tube is a new liiple-grid amplifier with 
unusually high mutual conductance and is further char¬ 
acterized by a mini be 1 - of novel constructional features. It 
is introduced piimarily for u.'^e in television video amplifiers 
and other siniilai- applications. 

In physical dimensions type 1231 is consideiably smaller 
than standard glass tulies. Overall height is only 2 "k ins. 
The new construction also provides very short leads to the 


FIFTEEN 

The vmskroom growth of the radio field, 
engineering activity, has resulted in an 


electrodes, low interelement capacity, and low-loss insulation 
throughout. 1 he leads throaf/h the f/Utss hulh serve as the 
contact pins and also as rip id supports for the mount. This 
minimizes the numl)er of welds and eiuiiely eliminates pin 
soldering and any attendant socket dilliculties. 

No regular base is present. Instead, the lower portion 
of the bulb is fitted with a metallic shell thus providing 
for the first time a guide pin of meUi which makes 
possible a positive locking-in action in the socket. 

The shell also serves as a shield and, in conjunction with 
the internal shielding, provides an arrangement which is 
highly effective. 

The eont!‘ol-grid connects to pin No. 0, thereby permit¬ 
ting the use of much shorter C.-G. leads. This eliminates 
the troublesome flexible connections and clips required with 
“top-cap" types. Ample shielding is provided for this grid 
connection inside of the tube; and, the metallic guide pin 
acts as a shield between the external grid and plate leads. 
See Pig. A, Table I, and Fig. 1. A Sylvania tube. 

NEW SERIES OF 1.4 VOLT BATTERY TUBES 

A long-felt need for a series of low-drain battery tubes 
has finally been fultilled by Raytheon's series of 5 new 1.4 
volt battery tubes. They consume but 0.05-A. and a simjle 
dashlif/ht cell is .sufficient to opei'ate them for some time. 
Watch the portable battery sets take a spurt! The tubes, of 
course, are of the “direct fiUunent" type, and usable only on 
D.C. The base and glass bulb are of uniform diameter— 
1 3/16 ins.; and with little variation in height. 

IA5G 

The 1,\5G is a pentode-type power amplifier tube designed 
for service in tlie output stage of I’eceivers operating from 
a low-voltage battei y filament supply. See Fig. H, Table 11 
and Fig. 1. Overall height is 4 ins. A Raytheon tube. 
Sylvania has since announced the same type number. 

IA7G 

The 1A7G is a pentagrid-type converter tube designed for 
service as a combined mixer and oscillator in receivers 
operating from a low-voltage battery filament supply. Over¬ 
all height is 4 5 16 ins. See Fig. B, Table III and* Fig. 1. 
A Raytheon tube. Sylvania recently announced the same type 
number. 

IC5G 

The 1C5G is a pent ode-type power amplifier tube designed 
for service in the output .stage of receivers operating from 
a low-voltage battery filament supply. Overall height is 
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NEW TUBES/ 

which Radio-Craft predicted would soon follow continued 
ins(di(ible denmnd for new tubes. Here are some of them. 


R. D. WASHBURNE 

4 ins. These (lata are tentative. See 
Fig. B, Table IV and Fig. 1. A Ray¬ 
theon tube. Sylvania recently announced 
it, too. 

IH5G 

The 1H5G is a diode-triode type am¬ 
plifier lube designed for service as a 
combined diode-delector and amplitier 
in receivers operating irom a low- 
voltage battery filament supply. Overall 
height is 4 5/16 ins. See Fig. B, Table V 
and Fig. 2. Data from Kaytheon. Also 
announced by Sylvania. 

IN5G 

The 1N5G is a pentode-type amplifier 
tube designed for service as a high- 
frequency amplifier in receivers opera¬ 
ting from a low-voltage battery filament 
supply. Overall length is 4 5/16 ins. 
See Fig. B, Table VI and Fig. 2. Data 
by Raytheon; eciuivalent data received 
from Sylvania, 

4A6G 

The 4.46G is a twin-triode power am¬ 
plifier tube designed for service as a 
class B power amplifier in the output 
stage of battery-operated receivers. The 
filament mid-tap is connected to base 
pin No. 8, allowing operation of the 
filaments in series at 4 volts or in 
parallel at 2 volts. An output of 1 watt 
is seemed with fiO volts on the plate. 
Overall height is 4^8 ins. See Fig. C, 
Table VII and Fig, 2, \ Kaytheon tube, 

TELEVISION. ETC. 

So much for the new battery tubes. 
Now let's see what else is new. 

1852 

The 1852 is a heater-cathode type of 
metal tube intended for use by the ama¬ 
teur and experimenter in experimental 
television receivers. It is recommended 
for use in the R.F. and 1-F. stages of 


the image amplifier of such receivers as 
well as in the first stages of the video 
amplitier when several video stages are 
em})loyed. The 1852 can also be u.sed as 
a mixer and makes a good oscillator in 
low-voltage applications. 

The electrode assembly of the 1852 is 
the same as that in the 1851, but a spe¬ 
cial shielded lead construction has been 
employed in the 1852 to permit bringing 
out the control-grid lead to a base pin 
rather than to a pin cap. With this con¬ 
struction, it has been possible to keep 
the grid-plate capacity as low as that 
of this tube with capped construction. 
From a circuit standpoint, the proximity 
of grid pin to cathode pin simplifies wir¬ 
ing and decreases the size of the induc¬ 
tance loop connecting the input circuit to 
the tulie. These are features important 
at high frequencies because they provide 
decreased feedback and improved circuit 
stability. Overall height is 2% ins. See 
Fig. D, Table VIII and Fig. 2. An KCA 
tube. 

1853 

The 1853 is a boaler-calbode type of 
metal tube intended for use by the ama¬ 
teur and experimenter in experimental 
television receivers. Because of its ex¬ 
tended cut-off characteristic, it is rec¬ 
ommended for use in the K.F. and l.F. 
stages of the image amplifier of such 
receivers, particularly those employing 
automatic gain control. The 1853 can 
also he used as a mixer and makes a 
good oscillator in low-voltage aniplitica- 
tions, 

A special shielded lead construction 
has been employed in the 1853 to permit 
bringing out the control-grid lead to a 
base I)in ralhcM' than to a pin cap. 

Overall height is 2% ins. See Fig, E, 
Table IX and Fig. 3. An KCA tube. 

The series-screen-resistor method of 
obtaining screen-gritl voltage from the 
plate supply is satisfactory for the 1853 
because its suppressor practically le- 


15 NEW TYPE TUBES 

1231—Television Video Amplifier (Outstand¬ 
ingly new base design.) 

IA5G—Low-Power Pentode Output (1.4 V.) 
IA7G—Pentagrid Converter (1.4 V,) 

IC5G—High-Power Pentode Output (1,4 V,) 
IH5G—Diode-Triode ( 1,4 V.) 

I N5G—R.F, Pentode Amplifier (1.4 V.) 

4A6G—Twin-Triode Power Amplifier (Series 
flL, 4 V.; parallel, 2 V.) 

1852— Television R.F. and l.F. Pentode Am¬ 
plifier 

1853— Television R.F. and l.F, Pentode Am¬ 
plifier (For use in Automatic Gain Control 
circuits.) 

6AD6G—Twin-"Eye'’ Visual Indicator (Wide- 
angle type.) 

6AE6G—Dual-Plate ''Eye"-Control Tube 

6AF6G—Twtn-'’Eye** Visual Indicator (Me¬ 
dium-angle type.) 

832—Push-Pull, 2-Meter Beam Power Ampli¬ 
fier 

1619—Fast-Heating, Filament-type 45-Mega¬ 
cycle Transmitter, Beam Power Amplifier 

HY6I5—Ultra-H.F. Transmitter Triode (Am¬ 
plifier, oscillator, detector.) 

• 

moves the elfects of secondary-emission 
phenomena. With this method, the 
screen-to-cathode voltage will rise as 
the control-grid voltage is varied from 
minimum to maximum. This rise of 
screen-to-cathode voltage aliove the nor¬ 
mal maximum value is allowable be¬ 
cause the screen-grid and the plate cur¬ 
rent are reduced simultaneously by a 
sulficient amount to prevent damage to 
the tube, 

6AD6G 

The 6AD6G is a 6,3 V, high-vacuum 
type indicator tube with 2 indepevdent 
control electrodcri casthuj shadows on 
opposite halves of the fluorescent target! 
The control electrodes may be connected 
in parallel to produce 2 shadows vary¬ 
ing simultaneously or each conti-ol elec¬ 
trode may be supplied with a separate 
controlling voltage. See Fig. F, Table 
X and Fig. 3; '‘eye" pattern. Fig, 5. 
(Continued on foliotving page) 
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Fig. G 


RADIO-CRAFT for NOVEMBER, 1938 



Fig. H 



Fig. 1 


283 







FIFTEEN NEW TUBES/ 

(Continued from fivecedintj page) 
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A Kaytheon tube. National bas <lone con¬ 
siderable pioneering: in tubes of this type, 
and has announce<) availabilitv of the 
OADfiG. 

Overall height is 2 9/1 fi ins. Octal base 
an<l “bantam shell.” The “eyes” (see Fig, 5) 
operate independently «r t«igether! 

6AE6S 

The GAE6G is a special-purpose tube 
primarily intended for use as a control 
tube in conjunction with cathode-ray tuning 
indicator tubes such as the type (JADGG. 
Overall height is 4% ins. Data by Kaytheon; 
this type member has also been announce<l 
by National Union. See Fig. F, Table XI 
and Fig. 3. 

6AF6G 

The 6AF6G is a high-vacuum type indica¬ 
tor tube with 2 independent control elec¬ 
trodes casting shadows «n opposite halves 
of the tluorescent target. The control elec¬ 
trodes may be connected in parallel to pro¬ 
duce 2 shadows varying simultaneously or 
each control electrode may be supplied with 
a separate controlling voltage. Overall 
length is 2 6/ lG ins. A Kaytheon tube. .Also 
announced last month by KCA. See Fig. F, 
Table \Il and f'ig. pattern. Fig. 5. 

832 

The 832 is a heater-cathode type of trans¬ 
mitting tube containing in one envelope 2 
beam power units. The tube is designed pri¬ 
marily for use as a push-pull U.F. power 
amplifier with maximum ratings at wave¬ 
lengths as short as 2 meters, and with re¬ 
duced ratings at wavelengths as short as 1 
meter. Its total plate dissipation is 15 watts 
for class C telegraph service. Neutraliza¬ 
tion of the tube is unnecessary in adequately 
shielded circuits. 

The exceptional efTiciency of the 832 at the 
ultra-highfrequencies is made possilde by 
the balanced and compact structure of the 
beam power units, excellent internal shield¬ 
ing, and close electrode spacing. The internal 
leads are short and heavy in order to mini¬ 
mize internal lead inductance. The terminal 
arrangement provides excellent insulation, 
facilitates symmetry of circuit layout. 

The heaters are arranged to allow oj)era¬ 
tion from either a 12.6- or a 6.3-volt supply. 
Height of tube, 3 7/16 ins. See Fig. G, Table 
XIII and Fig. 4. An KCA tube. 


is generally unnecessary in adequately 
shielded circuits. In push-pull class AB2 
amplifier service, the 1619 will deliver over 
35 watts of audio power with low <listor- 
tion. Its maximum plate dissipation is 15 
watts. .An KCA tube. Overall length. 4 5/lG 
ins. See Fig. II, Table XIV and Fig. 4, 

HY6I5 

Note: Plate and grid leads are brought 
out to caps in the dome of the bulb. The 
HYG15 features short connection leads, 
small internal elements and low inter- 
electroile capacities resultitig in eflicient 
operation at ultra-high frequencies. .May be 
used for: ultra-higlifre(iuency oscillator, 
K.F. amplifier, detector. 

Ceramic Base 

Overall height is 2 3/lG ins. A Hytron 
tube. See Fig. I. Table X\\ and Fig. 4. 

CHARACTERISTICS 

12.11—table I 

Tentative Characteristics 
He.-iter voltage. A.C. or D.C. 6.:f volts 

Healer current 0.45-anipere 

Direct Interelectro<le Capacities 
Gri<l-l:o-plate (as pcMitode) ().015-nimf., max. 
Grid-to-ali other eU-meuts S-.ij mmf. 

Plate to nil other elements 6.5 mmf. 


Operating Conditions and Characteristics 


Vcntude 

Tetrode Triodt 

1 leatcr 



voltage 6.;l 

6.3 

6.3 volts 

Heater cuiTcnt 0.4i» 

0.15 

0.15-iimpeie 

Plate voltage .100 

300 

:i50 volts 

t>creen-gri<I 



voltage 150 

150 

(to plate) volts 

Cathode-bias 



resistor 200 

200 

400 ohms 

Suppressor- 



grid tto c.’ithofle) 

(to screen-grid) (to plate) 

Plate current 10.0 

12.0 

13.0 ma. 

Screen-grill 



current 2.0 

0.5 

-ma. 

Plate 



resistance 700,000 

510.000 

5.200 ohnvs, aprx. 

.Mutual 



coinluctance 5.500 

6.500 

6.300 micrOmhos 

A mplification 



factor 3.850 

3.500 

33 

1 A5(; 

—TABLE 

II 

Haliligs 


I'ilament voltage 


1.1 D.C. volts 

Filament current 


0.05-aini». 

Max. plate voltage 


90 volts 

Max. screen-grid voltage 

90 volts 

A mplifier—Class 

A 

Plate voltage 


85 volt.s 

Screim-griil voltage 


85 volts 


Grid bias 
T ranscoiuluctance 
Plate current 
Screen-grid ctirrent 
Load re-<istance 
Total harmonic distortion 
Power output 


-4.5 volts 
800 micromhos 
3.5 ma. 

0.7 ma. 

25.000 ohms 
10 per cent 
100 mw. 


1A7G—TABLE 

ill 

Katuigs 

Filament voltage 

1.4 D.C. volts 

Filament curriutt 

(>.05-anip. 

Max. plate voltage 

90 volts 

Max. screen-grid voltage 

15 volts 

Max. grid (No. 2) voltage 

90 voltk 

Direct Interclectroiic 

Ca pacifies 

G1 lo P (control-gnd to pl.aie) 

mmf. 

G4 to G2 (control-grill to 

oscillator anode grid) 

0.25-* ninif. 

G4 to (H (control-grill to 

oscillator grid) 

0.11-* mmf. 

G1 to G2 (oscillator grid 

to )d:tte) 

1.4-* ninif. 

G4 to all other electrodes 

(R.K. input electrode) 

6.3 mmf. 

G2 to all other electrodes 

except G1 

1.1 mmf. 

(oscillator output electrode) 

G1 to all other electrodes except G2 3.7 mmf. 

(oscillator input eleetmle) 

Plate to all other elei-trodes 

8 mmf. 

(mixer output electrode) 

Frequency Converter 

Plate voltage 

90 volts 

Screen-grid (grids No. 3 & No. 5) 

supt>ly voltage 

90 Volts 

Series screen-grid resi.stor 

70,000 ohms 

Anode grid (No. 2) voltiige 

90 Volta 

Conlrol-grid (No. 4) bin:. 

0 ** volts 

Oscillator grid (No. 1) resistor 

200,900 ohms 

Pliitc^ resistance 

0.6-megohms 

Convention transconilucta nee 

125 micromhos 

Plate current 

0.6-ma. 

Screen-grid current 

0.65-ma. 

Anode grid current 

1.1 ma. 

Oscillator grid current 

35 microamps. 

Total cathode current 

2.3 ma. 

Conversion transeonduclnnce 

25 micrumhos 

(At control-grid bias “ 1.4 volts) 

Conversion transconductunce 

5 rnici-omhos 

(At i-ontfol-grid bias 2 

volts) 

♦.Measured with close-fitting 

shield. 

**Keturn to negative fil;iment -pin 7, 

ic.m;—table 

IV 

Ratings 

Filament voltage 

1.1-D.C. volts 

Filament current 

0.1-amp, 

Max. plate voltage 

90 volts 

Max. screen-grid voltage 

90 volts 

.A mpMfier—('lass 

A 

Plate voltage 83 

90 volts 

S. reen-grill voltage 83 

90 volts 

Grill bias 7 

-!> N-olls 

Amplification factor 1C5 

180 

Plate resistance 0.110- 

0.115-megohm 

Transcomluciatico 1500 

1550 micromhos 

Plate current 7 

6 ma. 

Screen current 1.6 

1.4 ma. 

Load resistance 9.000 

8.000 ohms 

Total harmonic distortion 10 

10 per cent 

Power outjnit 200 

240 mw. 

iH5(;_TABLE 

V 

Ratings 

Filament voltage 

1.4 D.C. volts 

Filament current 

0.05-amp. 

Max. iilate voltage 

90 volts 

Direct Interelectrode Cajiacilie 

s—T rliide Sec 1 ton 

G to P (grill to plate) 

1.1 mmf. 

G to F (input electrode) 

0.35-mmf. 

P to F (output electrode) 

■l.O* mmf. 


1619 

The 1619 is a beam power transmitting 
tube of the metal type utilizing a coated 
filament to provide fast heating. The high 
power sensitivity and the quick-heating fea¬ 
ture of this tube make it especially suited 
for use as an A.F. or K.F. amplifier, modu¬ 
lator, frequency multiplier, or oscillator in 
equipment where quick ofl'-on operation is 
essential. 

Operation of the 1619 with maximum 
ratings is practical at frequencies as high 
as 45 megacycles. Neutralization of the tube 
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Amplifier—Class A—Triode Seetiem 
Plate voltage ‘JO volts 

Grid bias 0 •• volts 

plate resistance 0.24-megohni 

Transconductanco 275 micromhos 

Plate current 0.15 ma. 

♦Diode plate connected to pin 7- 
♦♦Ketiirii to negative filament—pin 7. 

lNr»(;—TABLE VI 
Ratings 

Filament voltage 1.4 D. C. volts 

Filament current 0,05-amp. 

Max. plate voltage 00 volts 

Max. screen-grid voltage 00 volts 

Direct Interclectrodo Capacities 
GI to P (Cirntml-griil to plate) 0.0U7-niax* mmf. 
G1 to F, G2 & G3 (input electrode) 2.2 mmf. 

P to F, G2 & G3 (output electrode) O.O mmf. 
Amplifier—Class A 

Plate voltage 00 volts 

Screeti-grid voltage 00 volts 

Control-grid bias 0 •♦ volts 

Plate resistance 1-5 megohms 

Transconductance 750 micromhos 

Plate current 1.2 ma. 

Screen-grill current 0.3-ma. 

Transcoiiductance (approx.) 50 micromhos 

(At control-grid bias = 3.2 volts) 

Transconductanco (approx.) 5 micromhos 

(At control-grid bias = 4.0 volts) 

♦Measured with close fitting shield. 
♦♦Return to negative filament—pin 7. 


4A6G—TABLE VII 
Rnting.s 
Series 
Con ucction 
I 

0.06- 


Pa ra//c/ 
Connection 
2 volts 
0.12-amp. 
90 volts 


Ideal 

Condiiioiis 


Typical Opera ting 
L'oiulltioi).>; 


(Luw {iiiil IniDcil^ince) 
Grid-circuii 

(tjrid rcgiiUi ion) 

impedance 0 

(at 400 cycles) 
Plate supply 

0 

2000 

2000 ohms 

impedance 0 

No-signai plate 

0 

0 

0 ohms 

voltage 90 

90 

90 

90 volts 

Grid Idas t 0 

Elfei-tive load 

-1.5 

0 

-1.6 volts 

resistance 8,000 
( platc-to-platc) 
Peak stgmil 

8,000 

8,000 

8,000 ohms 

Per grid 23.2 

Total power 

26.2 

22.6 

25.4 volts 

output 1.0 

No-signal plate 

1.0 

1.0 

1.0 watts 

current 2.3 

1.1 

2.3 

1.1 ma. 


— — 65 


(per plate) 

D.C. plate current per 
plate 10.8 10.8 

(at 1.0 watt oulpirt) 
Peak power 
input 

(at 1.0 watt output) 
Grid resistance — 

(at peak of A.F. cycle) 
Total 
distortion 
3rd-harmonic 
distortion 
5th-harmOnic 
ilistortion 


10.8 10.5 ma. 


75 mw. 


— 3,000 4,300 ohms 


5.6 


5.6 


S.5 


1 


1.6 


7 per cent 
6 per cent 
3 per cent 


SuPP C.-G 

CATUODE 



COMT ELEC. 
target 



CA THOOE 


6AD66 



HEATER 

CATHODE 


CONT.ELEC. 

target 



_ 7] 

heater ^K^^heater 
cathode 


Fig. 3. 


Filament voltage 
Filament current 
Max, plate voltage 
Max. peak plate current (per plate) 25 ma, 
.Amplifier—Class A?—Triodes Connected 
in Parallel 

Plate voltage 90 volts 

Grid bias f "1-5 volts 

Amplification factor 20 

Plate resistance 13.300 ohms 

Transconductance 1,500 micromhos 

No-signal plate current 2-2 ma. 

.Amiilifier—Class B 


300 max. volts 
150 max. volts 
300 max. volts 

3.4 max, watts 
0.38-max. watt 


Condition II** 

300 volts 

0 0 volts 


6.750 

0.75-megohm 
9,000 micromhos 
10 ma. 

2.5 ma. 


t Grid bias measured from negative filament of 
each section. 

1852—TABLE VIII 
Tentative Characteristics and Ratings 
Heater voltage (A.C. or D.C.) 6.3 volts 

Heater current 0.46-nmpere 

Direct interelectroile capacities 

Grid-to-plate 0.015-max. mmf. 

Input 11 max. mmf. 

Output 5 max. mmf. 

Maximum Ratings and Typical Operating 
Conditions 

Plate voltage 
Screen-grid voltage 
Screen-grill supply voltage 
Plate & screen-grid dissipation 
f Total) 

Screen-grid dissipation 
Typical operation and 
characteristics: 

Condition I* 

Plate voltage 300 

Suppressor-grid voltage 
Screen-grid supply 

voltage^ 150 300 volts 

Screen-grid series resistor — 60,000 ohms 

Ciithode-bias re3istor.^ir: 160 min. 160 min, ohms 
Amplification factor 

(approx.) 6,7.">0 

Plate resistance (approx.) 0.76- 
Transconiluclance 9.000 

Plate current 10 

Screen-grid ciirrem 2.5 

“ With shell connected cathoile. 

♦ Condition I witli fixed screen-griil supply gives 
a shari> cut-off ch.iracteri.-^f ic. 

•♦Condition II with series screen-grid resistor 
gives an extendetl cut-off characteristic for 
applications where gain is controlleil by vari¬ 
ation of grid bias. 

^^:The D.C. resistance of the grid circuit should 
not exceei! 0.25-megohm when the screen-grid 
voltage is obtained from a fixeil source- When a 
series screen-grid resistor is useil with full cathode 
bias, the D.C. resistance in the griil cii-cuit may¬ 
be made as high as 0.6-megohm. 

^Screen-grid supply voltages in excess of 150 
volts reuuire use of a series dropping resistor 
to limit the voltage at the screen-grid to 150 
volts when the plate current is at its normal 
value of lO ma. 

185.3—TABLE IX 

Tentative Characteristics and Ratings 
Heater voltage (.X.C. or D.C.) 6.3 volts 

Heater current 0.45-ampero 

Direct interelectrode capacities® 

Grid-to-Plate 0.015-max. mmf. 

Input 8 mmf. 

Output 5 mmf. 

Maximum Ratings and Typical Operating 
C^onditiaiis 

Plato voltage 300 max. volts 

Screen-grill voltage 200 max. volts 

Screen-grill supply voltage 300 max. volts 

Plate and screen-grid dissipation 

(total) (Ratings must not be excee<led.) 

4.1 max. watts 

Screen-grid dissipation 0.fi5-max. watts 

Typical operation and characteristics: 


Catmode - PL ate, U I PLATE, U2 

PVATE.CAP V^n 



Grid n« 2 


Plate 



FlLf ME N L am E NT 

BEAMPOCMINC 
PLATES 



HE ATE eater 

CATHODE 


HY615 


Condition / 
Plate voltage 300 

Suppressor-grill 

voltage 0 

Screen-grid supply 

volt^igeir 200 

Screeii-griit aeries 

resistor - 

Grid voltagemr# -3 min. 
Amplification factor 
(approx.) 3,500 

Plate resistance 

(approx.) 0.7- 

Trans- 

eonductance 
Grid bias for 
50 micromhos 
Plate current 


Condifton //♦♦ 

300 volts 

0 volts 

300 volts 

30,000 ohms 
-3 min. volts 

3.500 

0.7-megohm 
5.000 micromhos 


5.000 

transconductanco — 

-15 ^22.5 volts 

12.5 12.» ma. 

Screen-grid current 3.2 3.2 ma. 

With shell connocte<l to cathode. 

♦ Condition I b with fixeil screen-grid supply. 
♦♦ Condition II is with series screen-grid resistor, 
IT Screen-grid supply voltages in excess of 200 V, 

reiiiiire use of a series dropping resistor to 
limit the voltage of the screen-grid to 200 V, 
when the plate current is at its normal value 
of 12.5 ma. 

• May be obtained with cathode-bias resistor 
having a minimum value of 190 ohms. 

^r:rThe D.C, resi.itancc of the grid circuit should 
not exceed 0.25-megohm with fixed bias. When 
the full cathode bias and a series screen-grid 
resistor are uae<!. the D.C. resistance of the 
grid circuit may be as high as 0.5-meg. 

6ADGG—TABLE X 
Ratings 

Heater voltage (A.C, or D.C.) 6.3 volta 

Healer current 0.15-jimp. 

Max. target voltage 150 volts 

Tuning Indicator 

Target voltage 100 150 volts 

Control electrode voltage 

(approx.) 15 75 volts 

(Por shadow angle = 0“) 

Control electrode voltage 

(approx.) 0 8 volts 

(For shadow angle = 90’) 

Control electrode voltage 

(approx.) --23 -50 volts 

(For shadow angle = 135*^) 

Target current - 0 shadow 

(approx.) 1-5 3.0 ma. 

Target current - 90® shadow 

(appiox.) 1.0 2.0 ma. 

Target current - 135® shadow 

(approx.) 0,8- 1.2 ma. 

6AE6G—TABLE XI 
Ratings 

Heater voltage (A.C. or D.C.) 6..3 volts 

Heater current 0,15-amp. 

Max. plate voltage 250 volts 

Plate No. I (Remote Cutoff) 


Plate voltage 

250 

250 

2,50 

250 volts 

Grid bias 

35 

-15 

-6 

-1 .6 volts 

Plate current 

0.01- 

0.8- 

2,8 

6.5 ma. 


(Continued on page 311) 
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Fig. A. One-wire fence, electrically charged, replaces expensive 
picket fence for cattle. 



LATEST SIDELINE FOR SERVICEMEN 

ELECTRIC FENCE UNIT 


According to the author, millions of farmers constitute a 
virgin field for the sale and installation of a simple and 
inexpensive electrified livestock fence. It has other uses. 

M. N. BEITMAN 



Fig. B. This is the simple unit which supplies voltage 
to the single-wire fence. 



Fig. C. Rear view of the electric-fence unit showing 
the vibrator, transformer, neon-lamp socket and 
switch. 


T he Electric Fence has found a 
ready place on the farm and pre¬ 
sents opportunities for the aggres¬ 
sive radio Serviceman to enter this 
field, selling, )>uilding, and repairing 
this equipment. A shu/le wire charged 
with fdectricity (see Pig. A) is v>ore 
effective in keeping livestock in selected 
fields and keeping intruders owf, than 
the old-fashioned barbed wiie or board 
fence. 

Naturally, the expense of a single 
wire fence placed on light stakes up to 
50 ft. apart will be but a fraction of 
the corresponding old-style fence. Only 
200»000 farmers are now using electric 
fence equipment and there are actually 
millions of farmers waiting to be sold 
this new improvement. 

The use of electric fence equip¬ 
ment is not limited to the farm, 
many applications can bo found in 
the city and at home. For example, 
you can use an electric fence to keep 
dogs out of youi‘ yard or perhaps 
you will want to use an electric 
shock to keep thieves away from 
your- automobile. 

USES 6 VOLTS 

Of course, many different types of 
fence controls operating on various 
principles have been placed on the mar¬ 
ket. However, the demand seems to be 


primarily for a 6-volt operated unit of 
the simpler type that can be marketed 
at a reasonable figure. The circuit of the 
control illustiated (in Figs. B and C) 
incorporates the essential features re¬ 
quired and uses but a few inexpensive 
ordinary radio parts. The vibrator (see 
Figs. lA and B) serves to interrupt the 
D.C. source of power and the tians- 
former produces a higher voltage on the 
secondary. This voltage in turn is ap¬ 
plied to the fence and ground, and any 
individual coming in contact with the 
electric fence while standing on the 
ground will receive a shock. A neon 
bulb indicates this leakage to giound. 

The actual turns ratio of the trans¬ 
former produces about 150 volts on the 
secondary and this is barely enough 
to give a shock. However, the presence 
of transient current helps in this re¬ 
gard and places under no-load condition 
voltages as high as 1,400 volts on the 
fence. This voltage, however, is safe 
under all conditions for it is reduced 
immediately to a safe value when a 
shorted condition or a partial load is 
placed on the fence control unit. 

The reader should now refer to the 
oscilloscope diagrams shown in Fig. 2. 
These diagrams show the condition of 
voltage under various load conditions as 
follows: 

(Continued on page 301) 



Fig. I. Schematic diagram (A) of the electric fence control, 6-volt model, using 


v;b.*ator, The pictorial diagram is showrt in B. 
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Fig. I, New circuit features in Welts-Gardner and Silvertone receivers. The heavy lines accentuate the points discussed in the text. 


NEW CIRCUITS 

IN MODERN RADIO RECEIVERS 

The details of (he modern radio receiver circuits (hat make (hem ''different” from previous 
designs are illustrated and described each month by a well-known technician. 

F. L. SPRAYBERRY NUMBER 14 


(1) 1st A.F. BIAS DERIVED FROM OSCILLA- 
TOR GRID LEAK 

Wclls-Gardner ^ Co., Model ’>11 
Series, Auto Radio. A vcrtf inge}itous 
method of solviitff part of the hios prob¬ 
lem is used in these receivers, which 
alloivs no loss of the power supply 
efficiency. 

The voltajres induced in the Riid cir¬ 
cuit of an oscillator arc at first im¬ 
pressed on a grid with no bias (most 
usual) and each time the grid becomes 
positive, it draws current. This current 
flowing through the grid leak produces 
a negative bias at the grid. 

Now as shown in Fig, lA, the grid 
leak takes the form of a voltage divider 
so that a negative voltage in proportion 
to the resistance to ground can be 
tapped off for use as the 1st A F. bias. 
The bias for the 1B5 1st audio ampli¬ 
fier is only l/9th of that developed at 
the oscillator grid, so the grid leak is 
tapped at a point providing l/9t.h of the 
resistance from ground to gri<l. The K.F. 
is completely filtered out of the bias 
circuit of the 1B5 by means of the 0.1- 
)nf. and 50 mmf. condensers and the 4 
meg. grid leak. This solves an otherwise 
difflciilt bias problem as filament-type 
tubes are used. 


(2) IMPEDANCE COUPLING USED IN 
T.R.F. SET WITH FILLED-CORE TUN¬ 
ING COILS 

Silvertone Chas.sis 101, 520. This hiyh- 
fidelify receiver used ffrimarity for local 
station reception makes use ot imped¬ 
ance coupling of ike 2nd R.F. stage and 
detector, using medinin-permeahilify fill¬ 
ing for the cores of its tuning coils. 

Disclosed as in Fig. IB, it will be 
noted that a pie-type, air-core choke coil 
is used in the 1st and 2nd K.F. plate 
circuits for plate loading. The K.F. sig¬ 
nal voltage developed at the plate with 
respect to ground by reason of this load¬ 
ing is induced into successive grid cir¬ 
cuits through coupling condensers of ex¬ 
ceedingly small capacity (15 mmf,). 
The total A.C. plate load impedance is 
quite high, permitting a good voltage 
gain. The selectivity is reasonably good 
per stage, while the total selectivity is 
fairly low, as there are only 2 stages 
used. Such a circuit is ideally adapted 
for local-station high-lidelity reception. 

(3) SERIES BIAS CELLS USED IN A.V.C. 
FEEDER 

Silvertone Models IfllO, 4(i5(L 4710 
and 470, Use of bias cells in circuits 
having 2 volt, filament-iype tubes great¬ 


ly simplifies wiring and testing, to say 
nothing of design problems. 

Fig. 2.‘\ shows a conventional half¬ 
wave, recti tier-type 2nd-detector, fur¬ 
nishing A.F, and .A.V.C. potentials. Im¬ 
mediately beyomi the 2 meg. A.V.C, 
filter a clou hie section bias cell is added 
so as to maintain approximately minus 
3 volts minimum bias on the controlled 
tubes. 

(4) EFFECTIVE 10 KC. FILTER USED 

RCA Models HF-6. HF-8. U-132, 

D-l:I4, To fake advantage of the full 
fidelity range of which these receivers 
are capable above the la kc, range, a 
sharply tuned band eliminatio^i filter is 
used. 

This filter as shown in Fig. 20 con¬ 
sists of several tuned sections to pre¬ 
sent a very high resistance to frequen¬ 
cies of 10 kc. This is necessary because 
any 2 bioadcast stations on adjacent 
channels will produce a 10 kc, hetero¬ 
dyne. When the lecciver is tuned broad¬ 
ly enough to permit frequencies ex¬ 
cess of 10 kc.. either side of the carrier 
to ho received, adjacent-channel station 
carriers are also likely to he received. 

(Continued on page 304) 



Fig. 2. Silvertone. RCA-Victor and Emerson circuit features. The heavy lines accentuate the points discussed m the text. 
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Radio Service Data Sheet 


STEWART-WARNER MODELS 91-51, 98-51, 910-51 CHASSIS 
(Set Models 91-511 to 91-519, 98-511 to 98-519, and 910-511 to 910-519) 

5-Tube Superheterodyne; Single-Band (540-1,725 ke.); Pushbutton (mechanical) Tuning; A.V.C.; 6K6 Output; A.-C. Operation. 

6K6G 

OUTPUT 



I—0.02-mf.. 600 V. 

2, 3—260 mmf. 

4—51 mmf. 

6. 7—0.05 mf. 200 V. 
8—O.l-mf., 300 V. 


Fig. I. Schematic Circuit of Stewart-Warner Models 91-51, 98*51 and 910-51 Chassis. 
.^- 3 mmf. 14—33,000 ohms. V^-W. ISA to l8C-section A, 217 ohms 

• '5-3.3 meg., 'A-W. section B. t3 ohms 

V-22-mf., ‘A-W. V n^A section C, 68 ohms 

• ? L ° 20—coilwave trap (with 

13-0.47-mf.. '/ 4 -W. 17-0.05-mf.. 400 V. trimmer) 


21— 1st I.F. transformer 

22- 0.006 mf.. 600 V. 

24—2nd I.F. transformer 
25A to 25B—0.5-meg 
26-8-8 mf., 350 V. 


ALIGNMENT PROCEDURE 

465 hC (7) (2)465 KC 



SOCKET VOLTAGES 

ANTEN NA GROUNDED _DIAL TUNED TO 540 KC. 


^ r T ^ TOP VIEW OF 
-4; 0 ^ -0 CHASSIS 

465 KC. o 465 KC- n r—i TT i —i 

MINIMUM 


r6K6Gl 



OSCILLATOR It 
1500 KC I 

6010 ] (6>— ^ 


OUTPUT 


rs"—^ 

ANTEt 
1500 K(^ 




MH® 


Fig. 2. Chassis layout and trimmer locations. 

FOR ALIGNMIiNT: An output meter ami an accurately <’,ilil>iatod 
signal generator with a tuning; ranjro from tti5 kc. to 1.500 kc. are 
rCitiiiicrl. 

1. Connect the ruitput .neter across the voice coil or between ilie i»late 
of the 6K6-0 output tube and ground, de]>endiiig on the type nf meter 
<The more seu.sitive type shouhl bo countH-ted across the voice coil. I 

2. Connect the ground lea«l of the signal generalor tn the lilai-k 
Iground) wire or tfu* cha.ssis. 

3. Turn the volume contiril to the nia.vimum volume position and 
kcej) it in this position throughout the entire nlignineiit procwluro. 

4. With the gamg condenser in full mesh, set the pointer to the last 
mark on the riglil en<l of the dial scale. If the pointer is only slightly 
olT-cnlihration, lc»o.sen the set-screw in the dial drive drum at the left 
side of (he gang condenser an«l set the pointer to the last mark <ui the 
right end of the dial when the gang con<lenser is in full mesh. If the 
pointer is ofT-calibration several tlial divisions, release it from the 


- 

-1- 0 -JS -4 

Bias 

SUPPLY IJO .Jf. 

voltages 


~U- 

-I? 



VOLTAGE ACROSS 
SPEAKER FIELD 
70 VOLTS 



BOTTOM VIEW OF CHASSIS 


VOLTAGES measured 
BETWEEN SOCKET 

terminals and 

CHASSIS 



Use a high-resistance voltmeter of 1,000 ohmS/voft. 

NOTE A; The bias for the control-grids of the 6A8-G, 6K7, and the diode 
plates of the 6<P7-G tubes is 2.5 voits measured across resistor I0C. 

NOTE B: The bias for the control-grid of the triode section of the 6Q7-G 
IS -4 volts measured across resistors I8B and I8C. 

NOTE C: The bias for the control-grid of the 6K6 G output tubes is -12 
volts measured across resistors I8A. I8B and I8C. 

pointer drive cord l)y spreading the clip on the jjointer. Then slirle 
tlte pointer along the Ckird until it is to the hvst dial division on the 
rinht end nf the dial. Molding it in place, check to see if the gang 
condenser is in full mesh, ami tighten the |K>inter dip, being curcful 
not to cut the cord. I'lace a drop of hou.M-hold or speaker cement on 
tike cord and pointer clip to prevent the pointer from slipping. 

Alignment of chassis having wavetraps is to lie carried out according 
U> the table fhelow. left). When aligning chassis without wavetraps, 
omit wavclrap adjustment (trimmer No- 5) in the table. 


Dummy Ant 
in Scries 

V4 ith 

Sig- Gen. 

- Connection of 
Sig. Generalor 
Output to 
Rereiver 

Signal Rereiver 

Generator Dial 

Frequency Setting 

Trimmer 
Number 
(Fig. 2) 

T rimmer 
Deseriptiof 

Type of Adjustment 

0.1-mfd. 

Conirol Grid 
of GA8-G Tube 

Any point 
where it 

105 kc. floes not 
afTect the 

1-2 

Ist I.F. 

Adjust for maximum output. 

Condenser 

3-1 

2nd I.l'. 

Then repeat adjustment. 



-Igniil 




400-ohm 

Carbon 

Resistor 

Aiitonna 

Read 

(nine Wire) 

Any i»oint 
where it 

405 kc. does not 
affect the 
signal 

5 

Wave- 

trap 

Adjust for minimum output 
using a strong generator 
signal. 

400-ohm 

Carlxin 

Resistor 

Antenna 

T.cacI 

(Blue Win ) 

1.500 kc. 1.600 kc. 

fi 

Broadcast 
Oscillator 
(Shunt 1 

A<lju.*;t trimmer to bring in 
signal. 

400-ohm 

Carbfm 

Resistor 

Antenna 

Load 

(Blue Wire) 

Tune to 

1.500 kc. ^ 

generator 

signal 

7 

Broadcast 

Antenna 

(Shunt) 

A<ijusl for maximum output. 



Stewart-Warner Model 91*513, table 
model set. 
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Radio Service Data Sheet 240 


SILVERTONE MODELS 6003, 6004, 6024, 6034, 6124, 6134 
(Factory Identification No» 101,510) 

8-tube Superhet.; 3 Bands (540-1730 Vc., 5.95-18.3 me., 9.4-9.7 me.) A.V.C.; Band-Spread Tuning: Pushbutton Tuning: Visual Tuning In¬ 
dicator: Output (Max.) 7.3 W.: A.C. Operation. 
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THE LATEST 
RADIO EQUIPMENT 


Manujacturers are invited to utilize 
tlieae columns to brim/ improvements 
and new devices to the attention of 
technicians interested in every phctsc of 
Radio, Electronics and Public Address. 



These Condensers bounce! (1685) 




Contact-type carbon “iron". (1687) 



A 6-in-l meter, 9 in. dia.l (1688) 



"Why waste time re-tinning," asks ESICO “when a 
thermostat will keep the soldering-iron's heat even?" 
(1689) 


PAPER CONDENSERS MOLDED IN 
LIVE RUBBER (1685) 

(Aerovox Corp.) 

T IIR insulation resistance and voltapo 
breakdown characteristics of this new 
line of live-rubbor-cncasod condensers are 
claimed to be superior to the usual paper 
condensers. Low-temporature vulcanizing 
prevents condenser section absorbing moist¬ 
ure; low-pressure process safeguards the 
paper dielectric. Laboratory tests have in¬ 
dicated a life several times greater than the 
older types. Available in capacities up to 
0.25-mf.. 200 V.; 0.1-inf.. 400 V.; 0.05-mf.. 
fiOO V.. and O.Ol-mf., 1,000 V. 

DOUBLE HOOD AUTO ANTENNA 
(1686) 

(Belderf Electric Mfg. Co.) 

T he main purpose for this easily-in¬ 
stalled antenna is to eliminate projections 
on the roof which detract from the appear¬ 
ance of the modern automobile. A kit con¬ 
sists of 2 antennas mounted one on each 
side of the motor hood. Ground noises, static 
electricity and the nuisance of snapped lead- 
ins are claimed to be eliminated. All leads 
are shielded to within 1/16-in. to the an¬ 
tenna proper. Constructed entirely of brass 
and triple-chronie-plated it will neither rust 
nor corrode and is not affected by weather 
or climatic conditions. No interference is 
encountered in raising or lowering the hood. 

THERmO-GRIP soldering "IRON" 
(1687) 

(Ideal Commutator Dresser Co.) 

D esigned especially for light-duty work 
in radio sets, telephones, small motors, 
instruments, etc., this soldering tool con¬ 
stitutes an exceptionall>- useful adjunct to 
the Serviceman’s tool kit; space does not 
permit mentioning all its good points. The 
tool consists of handle with 2 heating car¬ 
bons, one fixed, the other movable against 
a spring; and. a step-down transformer. 
When both carbons contact metal an elec¬ 
tric circuit is closed and the metal reaches 
soldering temperature almost instantly. Tre¬ 
mendous heat is thereby concentrated in the 
small area to be soldered. This eliminates 
waste !)Oth in radiation and in current while 
the usual iron is idling. It is especially use¬ 
ful for soldering on large metal surfaces 
such as radio chassis where intense heat is 


reipiiroil. Operates only on 110 \ .. A.C.; 
draws 100 watts- — but only in actual use. 

UNIVERSAL TESTER USES 9-IN. 
METER! (1688) 

(The Hickolc Elecfrical Instrument Co.) 

A new giant “6-in-l” volt-ohm-niilliaiiir 
meter incorporating ranges extended to 
cover practically all applications of elec¬ 
trical measurements. Its main feature is the 
large meter with over 7-in. scale which is 
easily read at any angle and at considerable 
distance; meter sensitivity is 350 micro¬ 
amperes! 

Its wide range of coverage—embracing 
the reguiremonts of practically every branch 
of radio! is as follows: A.C. and D.C. volts, 
0 10 50 250/500 2,.500; D.C. microamperes, 
0 500; D.C. milliamperes, 0/ 5 50 600; re¬ 
sistance, 0 30 (8 ohms mid-scale) and 

0 10,000 (160 ohms mid-scale) ohms, and 
0 1 megohm (15.000 ohjus mid-scale); and 
0, 10 meghoms (0.15-meg. mid-scale); deci¬ 
bels, ~10. -fl5. Built-in condenser permits 
use as an output meter. All ranges have an 
accuracy within 2 per cent. 

Shunts are available to give ranges of 
5 and 50 D.C., for testing car-radio sets, 

farm battery sets, and D.C. farm lighting 
plants. 

THERMOSTATIC-CONTROLLED 
SOLDERING IRON STAND (1689) 

(Electric Soldering Iron Co., Inc.) 
THIS new device cuts the soldering iron 
■ in and out of the circuit at any selected 
temperature, depending upon how hot the 
iron should be for the particular work in¬ 
volved. The device is said to be highly 
efficient, saves much of the operator's time, 
prolongs the life of the soldering tip (and 
tinning) and of the iron element and, most 
important, effects a real saving in the use 
of electric current. The new stand insures 
a constant, uniform temperature of solder¬ 
ing heat. I'll 11 heat is developed in iron when 
it’s removed from stand. (Manufacturer 
claims this heat-control method superior to 
using *stat built into iron.) 

PRES-TO OILER (1690) 

(The Dill Mfg. Co.) 

A S POINTED out in a recent issue of 
, Hadio-Craft^ an oil can is nearly as im¬ 
portant a Serviceman’s tool as a soldering 
CoHtintfcd on page 305) 


The address of any manufacturer will be sent on receipt of self-addressed, stamped envelope. Kindly 
give (number) in above description of device. 



Jab oil where & when wanted! (1690) 



New pre-assembled ham-radio unit. (1691) 
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All the worthwhile 
Radio Trade News 
of the past Month— 
Digested for busy 
radio men. 



IMPORTANT HAPPENINGS OF THE MONTH IN THE RADIO INDUSTRY 


A PLEDGE: — To 
give the important 
news of the radio 
industry; to review 
major news; to help 
point a path to new 
radio profits. 


No. 3 


NOVEMBER. 1938 


No. 3 


BSILOING FOR A BOOM-; SECRET OF PHILCO MYSTERY CONTROL 
IS TELLY THE ANSWER ? ICCPOSED: KADEHE PLANS TO COMPETE 


Television Will Boom Radio,' 
Say RTD Questionees — 
And Tell How! 

Apain the replies to the RTD (Ques¬ 
tionnaires were filled with surprises for | 
the statisticians. Is advance publicity on | 
television hurtinj^ the radio biz? What ! 
should a receiver cost? How big a tele- i 
vision picture is the minimum neces¬ 
sary? (What do yo\i think?) 

Now see what the industry in general 
believes: — 

One {question dealt with the effect of 
advance television publicity on the 
trade in general. Is it helping or harm¬ 
ing business? 

Nearly half of the signiticant replies 
(45.6^c) said it was retarding sales, 
(Continued on })(tge 308) 


INSIDE ON EXPORT 

A London radio & tele shop repoi ts biz 
“pretty bad** on auto-radios at list, but 
“waking up** & moving in cut-rate mar¬ 
ket; home radios “dead** *til after an¬ 
nual exhibition; service biz ‘Taiily 
steady, but custoiYiers won’t pay a de¬ 
cent price on account of cheap decon¬ 
trolled (?) sets now being released by 
bankrupt mfrs.**; P-A “fairly good**— 
pays best making up foolproof 10-20-w. 
jobs in trailers, for customer to operate. 


WHERE DO RADIO SETS SELL? 


FCC Still to Test Remote Box's 80-Meter I.C.W. Xmtr For Inter¬ 
ference, While Dealers Sell Units to Palpitating Public 

The “mystery” of Philco's Mystery Control has been solved! It is a 
mighty clever device, and performs well; its heart is a miniature 80- 
meter I.C.W. xmtr—the interruptions being made by a telephone-type 

dial that automatically turns on the “30** 
tube which the sealed box contains. Also 
housed in the box are the necessary 
“A-B-C** battery (a single unit), and 
the circuit components for the oscillator. 

According to R. Bigonzi, of the East 
Orange Radio Co., motion of the dial on 
the PMC immediately turns on the 
oscillator, the wave from which is 
picked up by a special circuit in the 
Philco receiver. Moving the dial breaks 
the oscillation, the resulting impulse 
actuating one or more relays which con¬ 
trol the tuning motor in the set. 

Turns "Off' But Not "On" 

The volume control is similarly oper¬ 
ated; dialing “Loud** actuates one relay, 
dialing “Soft**, another. The motor drive 
on the volume control continues to oper¬ 
ate as long as the finger stop on the dial 
is depressed. If held down long enough 
after dialing “Soft**, the set is turned 
off by remote control. There is no pro¬ 
vision for switching the set “On** by re¬ 
mote, as this would entail keeping some 
of the receiving tubes permanently lit. 

New Mystery Adapter Announced 

Immediately after Philco hit the mar¬ 
ket, Kadette announced similar rcmole- 
ly-tuned sets and—moie important—a 
“wireless** remote control box applicable 
(Continued on page 308) 



"This guy said he'd paid half—so we compromised!" 


V. S. GETS 10 NEW FREQS 

Among tfip new jrptfnpncies ntadp n\ail 
tihip (O U* S, fwstrs, under t!te Cairo Con 
l enlion are 6.170, 6.1 VO, V.650, ^.670, 17.H30 
21.570. 21.500, 21.610,21.630 and 21.650 me 
f or the time being, at leant, thene will be 
allocated exclusively for *lntenintionai 
llroadcusting.** 
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FARM SET SALES AID 

Natl. Form & Home Hr. 

Adds 5 Regional Shows 
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io HOMES 
WITHOUT 

Regional programs in each of the 5 
U.S. major zones will have “great prac¬ 
tical value for farm audiences.** These 






_30% 1 

RADIO 

1 

will feature important local info, as 
weather, shipping advice, commodity 
prices & sectional crop conditions. 






c-w fO J 

1 

1 HOMES WITH- 
1 OUT RADIOC%) 

Goodyear Tire & Rubber Co, will bear 
cost in 3 zones, NBC in other 2. Program 
' will follow regular N. F. & H. Hr. for 






iU Af J 

15 min., Mon. through Fri., beginning 


Joint Committee of Radio Research found that larger cities have greater percentage of radio ownership ! 
than do hamlets. Heavy line shows about A'A million sets in cities of over SOO.OOOj only about 2y4 million 
in cities under 2,500. Dotted line shows of smallesMown homes laeV radio, while only V/ 2/0 o* | 

homes in metropoli are radioless. You know where the market is. Go to it! 


late in Sept, 

Complete regional offices to gather, 
prepare & distribute the data for local 
needs are being set up, at press time. 
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RADIO TRADE DIGEST 


NOVEMBER 


MARKET FOR SPEAKERS IN ENTERTAINMENT 



No matter what your politics are, you have to hand it to the Italians—not only K^^arconi, but the genius 
who thought of this stunt, too. Ingredients are a truck, a talkie projector, A speakers & a translux-type 
screen. Results: a portable movie theater—4 profits. Main cost of job is truck—and you have that. 


_ LAUGHS OF THE MONTH _ 

PIGS IS PIGS 

iJ. A. Yalleck writes to announce 
openinjr of Academy Bookstore, “7 
soors east of Avenue Rd.” on Bloor 
St., Toronto. 

If yoirve read Kiplinpf, you know 
what a **soor” is; Simmons shot a 
man for calling him one. 

YOOHOO, LOUIS! 

I.iOuis. of Cub Radio Service, post¬ 
cards, saying:— 1 heard some fel¬ 

low Radio Servicemen talking about 
Radio Trade Digest & Tve been won¬ 
dering what it is as Tve never heard 
of it, & 1 thouglit Pd write you & find 
out if you knew anything about what 
it is. If so, will you tell me?” 

A NS. This is it, Louis. 

RED HOT STATIC 

When Servicemen took apart the 
2-way set on the Portland, Ore., har¬ 
bor patrol boat Mid Key, to find out 
what caused a buzzing noise, they 
found out, all right. 

It wuis a nest of hornets! 



PERSONALS 

Geo. D. Barbey, 434 Walnut St., 
Reading, Pa., is organizing sec'y of the 
new Natl. Radio Parts Distributors^ 
Assn., now being formed. Contact him 
for data. 

After 30 years, Henry C. Glaze. G-E’s 
Rocky Mt. District Mgr., Industrial 
Division, retired on pension. F. H. 
Dovenius ha.>< taken his place. 

Eugene W. Ritter replaces the late 
J. C. Warner as Gen. Mgr. of RCA’s 
Harrison, N. J.. plant. And /i/.s* former 
job (Mgr. of Research & Eng. Mgr. of ' 
the tube end) is being tilled by I). F. 
Schmit. 

Hugh S. Knowles, C.E. of Jensen Mfg. 
Co., conferred on Theater Standardiza¬ 
tion in IPwood; attended the IRE con¬ 
vention in Portland, Ore. 

Sherman 1). Gregory, asst. mgr. of 
bestg. for Westinghouse, has been made 
mgr. of KDKA, Pittsl)urgh, succeed iiig 
A. E. Nelson, promoted to sales mgr. 
of the NBC-Blue net. 

(CoiUdntcd On yof/e 308) 


JAP-CHINO WAR TURNS OUT 
TO BE A COMMERCIAL FLOP 

Back in U.S. for week’s visit, Walter 
D, Barker, of Shanghai, Philco’s Far 
Ea.stern Sales Mgr., said Chinese may 
become Jai)‘s subjects, but not their 
customers. 

Japan, according to Barker, produces 
5-tube copies <»f U S. sets to sell as low^ 
as $5. These sets soon become junk, so 
customer turns to foreign pro<lucts 
‘‘with a strong & usiially i)ermanent 
prejudice against Japanese goods.” 

“Thus,” he continues, “the Japanese 
are really making new customers in the 
Far East — for Western business.” 


By this time. h'Uiotf Roosevelts 
Texas Sfafe .Vc^ should be part of the 
Mutavl web .... .And a platter web, 
run by W orld Rroadcastiny System 
should be in work—making smallfi-y 
stations haider for vocal novices to 
crack .... D. IP. Ovan <€* Sons, Alin- 
ncapolis, Minn., are out with new' 2.000 
& 3.000 watt generator plants, pOAvered 
by water-cooled 2-cylinder, 4-cycle gas 
engines. 

Something Wrong Here! Amer¬ 
ican Commercial Attache at llayuc 
reports (via RMA) Philips of 
Netherlands as purchaser of U, S. 
Pat Oft No. 1S7T0, issued in 19JS, 
coveriffp variable vofulotsers with 
attached trimmers dc slotted eyid 
plates, Hat 1*atcnt No. 1S77() was 
issued in 1857—jvsf a little before 
vfost of tfs were worrying about 
radio! .... 

Extra $$ from selling room-coolers? 
Johnsffn Motors of Waukegan. HI., has 
home & ollice size at ,$169..'SO list . . . . 
Philco's out with room-coolers, too 
, . . . FTC clamped down on Tnnc-A- 
Tabe Co. for over-optimislic ad vs. . . . 
Jlob hivinyood's hi phonic l eproducers 
aie going to he joblx'red; a story in this 
mag aroused so much interest that he’s 
starting a business .... Seven new 
CHS spots are rural enteitainment; 
might help farm market? .... 

Pratt Inst, of Jlldn. offers 90 new 
nitc cour.scs, including Air Condi¬ 


tion in ff. Rlemofts of (& Indttsfrial) 
Electronics. tO Confmfinieation sys¬ 
tems , . . , The INRA (Indy sfas, 
with vet fien}fs) voted to stay a sec¬ 
tion of the NAB . . . . MIT got 
FCC okay for a new hi-freq. sta¬ 
tion to he built in a balloon . . . . 
A1 Ghirardi’s new world-time indi¬ 
cator retails at half a buck; good 

give-away item, he says . 

(Confinned on ixtge 308) 



A simple flick of the thumb brings right city in 
line under known hour. Then afl other cities are 
read against scale, to show their local time. 
Ghirardi, inventor, suggests it as a give-away or 
premium or Customer puller-inner. 
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RADIO TRADE DIGEST 


SOUND SYSTEM FOR 20 SCHOOL ROOMS 


Operadio system TES 
will work in schools of 
20 rooms or less. Out¬ 
fit includes master con¬ 
trol, unit amplifiers, 
10 speakers with cabi* 
nets, mike & stand. Not 
included is phone at 
left, which may be used 
^or calling up blonde. 


Sales Helps ^ T>eals 

It 7se dealers will use them; wise mfrs. will emulate them. 



A n editorial 

By Artie Dee 

The house oiKan of a laiye West¬ 
ern dealer is running a “tall story” 
contest. One of the entries—not a 
winner—impressed me very stronjjiy. 

The writer said, “A lon^ time a^o, 

I was shipwrecked on a South Sea . 
Island. It was real desert—there 
was no vegetation or anything else , 
to eat on it. After a few days I was 
starviiiK, but when I was almost dead, 

I found a certain radio 
Baloney catalojr in my pocket and 
Booklet started to look throujrh | 
it. In it I found so much 
baloney that I had actually put on 
weight by the time I was rescued.” 

Is this true of your catalog or your 
advertising? While the writer of the 
foregoing was only kidding the com- , 
pany that ran the contest, there is a 
terrifying truth about his entry. 

Many catalogs and many ads are 
crowded with enough baloney to feed 
an army for 50 years. This may catch 
some uuick cash from the saps, but 
sooner or later the Chamber of Com¬ 
merce, the Better Business Bureau or ; 
the Federal Trade Commission steps 
into the picture. Such entry is seldom ! 
pleasant or profitable for the cata- 
loger or advertiser. 

You are probably not an 
Poppa offender — they’re in the 

Spank great minority. But the 

offenders do cut into the 
profits of truthful business men. It 
is to your advantage to help stop this 
practice. 

Associations of Radio Manufac¬ 
turers exist. It should be the busi¬ 
ness of such associations to take 
charge of cleaning house. Take it up 
with your association— today! 


Winners in the RCA Modernization 
Contest» conducted among radio Service¬ 
men & dealers l)y Radioiron Division of 
RCA Manufacturing Company, have 
been announced. More than 600 con¬ 
testants wrote letters describing meth¬ 
ods they had used to modernize radio 
sets by rej)lacement of ‘*G”-type glass 
tubes with metal tubes. 

Gene N. Henderson, 4544 University 
Way, Seattle, Wash., 1st prize. (5 RCA 
service test instruments of his own selec¬ 
tion & all RCA bench tools; value, 
$250.) 

Gibson Brindley, 1101 Hamilton Ave., 
Trenton, N. J., 2nd prize. (Home Study 


Trade papers, direct mail & point of 
sale displays will push the test instru¬ 
ment lino put out by Radio City Prod- 
ucta Co., 88 Park Place, N.V.C. The eo. 
will send literature on request. 

$110.95 worth of apparatus for 
$99.95 is the new RCA deal for the 
public. “Package” includes 7-tube, 3- 
band 97KG console, record player, rec¬ 
ords, subscription to Victor Record Re- 
xdew & membership in Victor Record 
Society. Natl, newspaper ads in key 
markets, plus dealer & wholesaler ads 
in local papers will push the offer. Ac¬ 
tive dealers will get free direct mail 
aid, & customers taking demonstration 

Fada Pulls a Promotion 

Brightest stunt of the tiionth is the 
Fada iiromotion in conjunction with the 
N.Y. State Fair in late Aug. & early 
Sept. Prizes to winners in Fair's dance 
contest (under Arthur Murray super¬ 
vision) are 50 small Fadas; total value, 
$1,000; publicity value, infinite. Fair’s 
l)lacards in dance halls, newspai)er ads, 
best ads & pulrlicity all mention line 
by name. 

Live promotion man, there. 


Radio Seivice Course by RCA Insti¬ 
tutes, or KC.A. test instruments to value 
of course, $140.) 

Emil J. Giara, 1701 Dunn Ave., Car¬ 
lin, Ky., 3rd prize. (Choice of any 2 
standard RCA test instruments.) 

Gaylord Walter, Riceville. Iowa, & 
David J, Krassen, 910 North Sixth St., 
Philadelphia, 4th & 5th prizes. (153 
RCA Test Oscillator.) 

In addition to the major prizes, a 
number of $5.00 awards have been 
made. Writers of letters considered ac¬ 
ceptable but not published will be 
awarded handy cigarette lighters. 


will get free map of world's entertain¬ 
ment. 

Added to -4rcft{r?/s equipment deal 
are IFc.v/.o?/, Preciaioyi, Sapretne test 
eejuipment, new p-b testers, Standard 
Casli & Change register, & dealer’s neon 
sign. 

Contest with 12 awards totaling $500 
seeks data on unusual applications of 
standard instruments & control devices, 
closes Nov. 15. Get data from histru- 
meufafion Contest, 1115 Wolfendale St.. 
Pittsburgh, Penna. 

Good promotion stunt of release of 
disc by Poston Symphony under Serge 
Koussevitzky; timed to hit market when 
same selection ‘’Lieut. Kiji'', was being 
played by Prof. K of the Syniph at the 
Stockbridge, Mass., Berkshire Music 
Festival? 

A 4-pp. folder describes a number of 
Philco sales helps, ranging from match 
books & duplicators to sliop coats & de- 
calcomanias. Also included is fohler 
otfering test equii)'t at dealer rates. 


CHANGES IN ADDRESSES 

THE CALCATERKA SERVICE 
moved to Millington, N. J., where Jos. 
Calcateria continues his iiublicity, 
catalog &. editorial work. 

UNIVERSITY LABS moved factory 
and sales offices to 195 Christie St., 
N.Y.C. Mfrs, of internally-foMed air 
column trumpets & p.m, dynamic driver 
units for P.A. work. 

BELL SOUND SYSTEMS. INC., 
moved factoiy & gen. offices to 1183 
Essex Ave., Columbus, O. Mfrs. of P.A. 
svstems & intercom mu nicators, etc. 

TILTON ELECTRIC CO., 20 East 
36th St., N.Y.C., now exclusive distribu¬ 
tors of Transducer Corp. of America's 
“Bullet Type” mikes. 

AUDIO DEVELOPMENT CO., 
moved factory to 123 Bryant Avenue 
North, Minneapolis, Minn. Mfrs. of 
sound, radio & television equipt. 


WINNERS IN RCA MODERNIZATION CONTEST 
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TELEVISION ACTIVITY INCREASES 

New Co. Formed — Remote Viewer — Course Offered — Zworykin 
Improvement — Month of Broadcasts 


Healthy signs in any business arc 
rush of outsiders to become insiders, 
formation of new cos. 

One such new co, is Television Sales 
& Service Corp., which plans to handle 
telly bcstg receiving equijjt. 

Directors are Attorney Jas. Bennett, 
Thos. V. Malley & Max Gilbert. 

Stock issue is only 1,000 shares, so 
this looks more like a real business than 
a promotion. 

Kinet a Remote Video Unit 

One apparently practical idea made 
its appearance last month—the Kinet, 
of American Television Corp. This is a 
separate unit 10 x 10 x 34 in., contain¬ 
ing a 5-in. C-R tube & power pack. It 
is operable at a point remote from the 
set. Intended to be sold as part of one 
ATC console, it might be adapted to 
give video in every room from a single 
receiver. Image, viewed via mirror & 
lens, appears Gx7*/^ in. 

Whether unit is patented or even 
patentable is unknown, as co. ignores 
requests for patent information insofar 
as it relates to television. 

Press agent E. F. Xathenson asserts 
line now has 4 models, priced from 
$125-$3y5 & guaranteed against obso¬ 
lescence for yr. He avers that all stores 
which demonstrated ATC sets will 
handle them in Fall or Winter, except 



SAM M. HARPER 

After graduation from Carnegie Tech, Sam saw 
service in France, as a Sgt. of the Signal Corps; 
was also at Camp Vail, N. J. Out of the Army, 
he became line foreman for Metro Electric in Chi., 
then took charge of final tests for MaiestiCj later 
switching to Asst. Supt. of Household Utilities. In 
'32, he |oined Clough-Brengle as Chi. Rep., coming 
to N.Y. for same co. in '36 as Eastern Rep. He's 
Turner Mike rep., too. Just back from Pennsy tour, 
Sam reports jobber optimism high for post-Labor 
Day boom, based on present upturn (best biz in 
60 days). Lots of interest in test equip’t, with better 
grade mdse, leading. At least Sam says so. 


Wanamakev, & Abraham & Strauss, 
which are off the NBC xnitr beam. He 
says stock sale is going good, with many 
biggies buying. Co. is inc. for 1,000,000 
shares. 

N. Y. Television Tests 

RCA television xmtr opened in late 
Aug. for series of field tests. Lest any 
optimistic reader get overenthusiastic, 
engineers announced that they did not 
contemplate running station for more 
than mo. before shutting down to do 
further experimental work. 

Television Course Started 

RCA Institute, of N.Y.C., recognizes 
either the imminence of television or 
that the general interest in it has made 
courses salable. At all events, the Inst, 
has announced a course in telly, for fall 
semester. Price, $870, payable weekly. 

Novices will have to take 2 yrs. in day 
school or 5 in night school; studes with 
radio training can take shorter course. 

(Continued on p(t(/e 308) 


OFF THE PRESS 

CAT. SHEET 28A. Nash Radio Prod- 
nets Co., 5437 Lisette Ave., St. Louis, 
Mo. Describes new j)roduct, Record- 
Lube,** to relieve surface tension on rec¬ 
ords & reduce scratch noise. Pkgs., 2 
oz., 8 oz., & gal. One ajtplication said 
to be oka.v for 50 playings. Sheet on 
re<iuest from mfr. 

WHAT*S NEW. 8 pp. Western Adv. 
Agency, 35 E. Wacker Drive, Chicago, 
Ill. Promotional educational data on 
new items in clients* lines, together with 
news, diagrams & pictures. Sent free if 
request is written on business letter¬ 
head. 

1938 WARRANTY LABOR SERV¬ 
ICE HANDBOOK. 10 pp. Transitonc 
Automobile Radio Corp., Phila., Pa. De¬ 
fines terms, outlines policy, gives codes, 
instructions & tips. 

(Contimied on puf/c 310) 


BIZ OPPS 


Tfi€re*s husiness for those ivho tvill 
(nhe the trouhle to gri after it. Here are 
2 chances. Are they in >«ui line? 

From England comes this re- 
((uest:—“I want to get in touch with 
an exporter who can send me about 
a dozen or so second-hand car-radios 
at the lowest price possible, as I 
have a good prospective cash mai ket 
for them.** 

// any RTD reader want a to con¬ 
tact this skoPf address Box AA5^ c/o 
Radio-Craft. 

Also English:—*'We are interested 
in purchasing radio & electrical sur¬ 
plus goods of all descriptions, & 
would be pleased if you can put us 
in contact with any firms who have 
any for disposal.** 

If any RTD reader UKints to con- 
tact this shop, address Box AAO^ efo 
Radio-CrafL 


$’s & N"- ’s 

BIZ BOOMING^: First increase in 
radio biz since Nov., *37 was shown by 
Fed. radio excise tax in June, *38—up 
12^; over June, *37, to $448,882.(51. Up¬ 
turn in offing, though 1st ^2 of *38 was 
31.5% below *37 period by same tigs. F’or 
yr. ending (5/30/38, drop was 13.4% 
from *37, tax receipts showed. This was 
million below Treasury estimates, made 
when continuation of tax was con¬ 
sidered. Collections in July were 29.(5% 
l)elo\v preceding year, however, and 
32% liolow preceding month. 

EXTORTS DOWN:—Go\t. reports 
show radio export biz down 14.5% for 
year ending June 30, as compared with 
*37—^though that year was all-time high. 
(It beat *3(5 by almost $1,000,000.) The 
*37-*38 fig. was $27,062,445, Xmtrs, 
were up 32.8%; receivers down 23.1% 
in no. & 22.8% in value; tul)es down 
19.5% in no. & 19.3% in value. 

RURA L RA DIO .—A Phi Ico-made 
sur vey of over 200,000 electrified farms 
showed 93.7% have radios. Of these, 
12.1% were under 1 yr*. old; 1-2 yrs., 
31%; 3 5 yrs., 25. ; over 6 yrs. 

(Continued on page 310) 


GOVERNMENT IN RADIO 


Many words have been spilt about 
Gov’t entry into radio. Conser vatives, 
with hated breath, have awaited open¬ 
ing of Fed. St a. in Washington, to sup¬ 
ply programs to networks; of rumored 
s-w stas. supplying info to S. Amer. 
Conservatives tr emble lest these propa¬ 
gandize too much; liberals lest they do 
so insufficiently. 

Few, outside of bcslg. biz, realize gov’t 
is now heavily in radio. WPA shows are 


on 9 local stas. in N.Y., for example, 
including outlets of the 4 natl. nets. 
Similar- conditions throughout country. 
Of dozen shows, hut one is propaganda 
(that one boosts Accident Prevention) ; 
balance about evenly divided between 
entertainment & education. Also, many 
cabinet officers & bureau heads give 
frequent spiels. Thus far these have 
brought neither Communism nor Fac- 
isrn; neither Prosperity nor Collapse. 
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"SIGNAL-TEST" System of TROUBLE-SHOOTING 

A system of testing and suitable test equipment have been evolved to permit 
checking receiver performance tvith the incoming signal as the basis. 

PART II JOHN F. RIDER 


WATTS 

LEVEL 



ELECTRONIC 

VOLTMETER 


R.E-I.E 
MULTIPLIER 
SWITCH 


R.F.-r.R PR06E 
JACK 


R.P.-I.F 

LEVEL 


R.F-I.F 
BAND 
SWITCH 
A.F. probe 
JACK 


WATTS 
, INDICATOR 

OSCILLATOR 

INDICATOR 


OSCILLATOR 

TUNING 

CONTROL 

OSCILLATOR 

LEVEL 

LINE 

SWITCH 

OSCILLATOR 

PROBE 

JACK 


METER ZERO 
ADJ. 


VM ' oscillator 
probe band 
jack switch 


Fig. 4. The controls shown in photo. Fig. A, fast month, are here identified. 


L ast month we described how to use 
the Chanalyzer—new high-speed test 
instrument “-in applying the “signal- 
■ test*’ system of servicing to detect and 
localize faulty operation of radio receivers. 
Instead of depending upon tests of “static” 
conditions in a defective radio receiver— 
tube terminal voltages, constants of com¬ 
ponents, continuity of circuits, etc.—a “dy¬ 
namic” or action test of the receiver is 
made; the idea is that, if the signal (radio 
piogram, and so-on) ceases or varies from 
normal at any point in a receiver, then 
that point is where you should logically 
start to look for the trouble. Only after hav¬ 
ing thus first localized the trouble b.v test¬ 
ing the circuit un<ler as nearly normal op¬ 
erating comlitions as possible, is the second 
step of checking on voltages, values, etc., in 
order. 

Let us now continue with the description 
of the component elements of the Chanalyst 
—the servicing instrument which has been 
designed to meet the individual requirements 
of the “signal-test” system of trouble¬ 
shooting—and its schematic circuit (shown 
on following Page). 

R.F.-I.F. CHANNEL (Confd.) 

The R.F.-I.F. channel is resonated to the 
frequency of the K.F. or the I.F. circuit 
and it is possible to check the presence or 
absence of these signals, the level of the 
signal, and its character. The latter can be 
fed to a pair of headphones or to an oscil¬ 
loscope if so desired. The indicator connect¬ 
ed to this and the oscillator and A.F, 
channels operates upon the rectified signal 
picked up in these channels* In the case of 
the R.F.-I.F. channel, the rectified signal 
can be fed to earphones for aural observa¬ 
tion; or to an oscilloscope for visual ob¬ 
servation. The pick-up channel is free 
from distortion, hence a signal aurally or 
visually observed has the character of the 
signal (that is, whether it is intermittent, 
clear, mushy, with strong hum, etc.) at the 
point in the receiver (where R.F. or I.F. 
currents flow) where the probe is placed. 

The output of the A.F. channel, unrecti¬ 
fied. can be fed to earphones or to an oscil¬ 
loscope for visual observation. As in the 
case of the jirevious channels, the level as 
well as the character of the signal can be 
established- Like the other channels, the 
A.F. signal can be picked up any place in 
the A.F. system. Thus it is possible to check 
for the output of phase inverter tubes to 
see that the input to the output push-pull 
tubes is equal. The same applies to voltages 
ac?'oss the sections of push-pull trans- 
formei's. etc. 

The design of the voltmeter is such that 
it can be connected anywhere in the receiver 
circuit and it will indicate the proi>or polar¬ 
ity of the circuit without switching leads. 
Also, it can be connected to any point in 
the tuned circuits where a D.C. voltage 
exists without interfering with the signal 
in the circuit. For example, it can be con¬ 
nected to the control-grid of the R.F. mixer, 
or I.F. tubes to indicate the A.V.C. voltage, 
and as the receiver is tuned or the test 
oscillator tuning varied so as to vary the 
signal passing through the receiver, and so 
the A.V.C. voltage, the meter will indicate 


the simultaneous variation in A.V.C. volt¬ 
age at the control-grid of the tube being 
checked, 

THE “WATTAGE” INDICATOR 

The “wattage” (watts power) indicator 
channel is an important part of the system 
because, when use<l in conjunction with a 
test of the highest D.C. voltage in the re¬ 
ceiver. as for example the voltage upon the 
l)late or screen-grid of the output tube, it 
will immediately indicate the type of trouble 
in the event of a condition which loads the 
power supply, thereby increasing the watts 
consumption of the receiver. This “watt¬ 
age” indicator is calibrated from 25 to 250 
watts and is automatically brought into the 
circuit when the receiver is placed on test. 
Any abnormal or subnormal watts in¬ 
dication when combined with the D.C. volt¬ 
age available from the power supply, imme¬ 
diately supplies definite information rela¬ 
tive to the type of trouble in the receiver 
and whether or not a further test is possible. 
Space does not permit of a resume of 
what can be done with a system of trouble 
localization of this type, hut if you appre¬ 
ciate the significance of being able to check 
the signal in any point in the receiver, you 
will readily realize the ease with which a 
defect can be located. In all cases where a 
test is possible, a signal is fed into the 
antenna circuit from any inexpensive test 
oscillator. If the receiver is “dead.’^ the 
signal is traced to the point where it “dies” 
in the receiver. If the sensitivity is low, the 
signal is checked from stage to stage, from 
winding to winding, and observation made 
of the increase in signal strength as pro¬ 
gress is made through the receiver. Simul¬ 
taneously with these signal tests are made 
voltage tests in any place that is suspected: 
none of these voltage tests impair the 
operation of the receiver. 

CIRCUIT IDENTIFICATION 

Details which will make it more con¬ 
venient to identify the various circuits of 
the complete schematic circuit of the Chan- 


alyzer shown on the following page now 
follow. This diagram fulfills the require¬ 
ments of (1) Universal Application; (2) 
Positive Identification; and, (3) Speed of 
Operation, as required in order to make 
the new test procedure practicable. 

(Unless otherwise specified, all the re¬ 
sistors shown in the diagram, Fig. 5, are 
V^-watt units; and the condensers, 500 V. 
in mica. -100 V, in tubular, and 450 V. D.C, 
in dry-electrolytic types. Note that all other 
available information appears in the dia¬ 
gram or its caption.) 

RADIO AND INTERMEDIATE-FREQUENCY 

CHANNEL 

I*" Five tubes are employed in 
f 1 to I •>--‘the R.F.-I.F. channel: 3 as 
high-gain tuned amplifiers, the 4th as a 
diode rectifier, and the 5th as an electron- 
ray indicator. 

The amplifier covers 3 frequency hands: 
000 kc. to 1.700 kc.; 240 kc. to 630 kc.. and 
95 kc. to 260 kc., the amplification being 
substantially flat over each band. The input- 
circuit is calibrated, thereby making the 
channel suitable for gain measurements* 

.A. jack in the indicator circuit permits 
the output of the amplifier to be fed to 
headphones or an oscilloscope so that the 
signal can he heard or its waveform exam¬ 
ined. The rectifier circuit is so designeil that 
the output depends upon the carrier voltage 
and not the modulation component; there¬ 
fore the indication does not depend on the 
percentage of modulation of the input 
signal. 

OSCILLATOR CHANNEL 

rv T oscillator channel em- 

9^ o fo k K, ploys 3 tubes; a tuned am¬ 
plifier. a diode rectifier and the electron- 
ray indicator. 

Coverage of oscillator operation extends 
as high as 70 megacycles. The tuned ampli¬ 
fier used in the channel operates over 3 
fictiuency hands: 600 kc. to 1.700 kc.; 1,650 
(Circuit on folloiviuff paffc; 
text continued on page 314) 
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flF-IF CHANNEL 


"SIGNAL-TEST" SYSTEM OF TROUBLE-SHOOTING 

(Coniiwxied from preceding page) 
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Model 736 
A.C.-D.C. Tester 
$12.00 Net 


Separate I Mate Tests on 
Diodes and Rectifiers. 
Neon Short and Leakage 
Tests. 

• Hallnst T>il»e Continuity Test. 

• Uses Attraetive Triplett Direct Reading Instrument 3 in. size. 
(GOOD-H\0» Scale. 

• Line Voltage Adjustment. 

• New Improved Low Loss Switcli. 

Complete in altiactive. sturdy quartered-oak case: suitable for 
counter or portable use. Sloping etcheiJ panel of silver and black. 

MODKL 431 checks all receiving tubes. (No ballast test). Tester 
uses dependable Keailrjte Meter. Quartered-oak case same ei c Qrj 
as for Model 432. Dealer Price . ^ I 


"Qi 

IMLI 

IV 1 

4 

i 

ESTERS... 

it lOipEST PRIIES 


Complete Tube Testing 


Positively 
Checks Radio 
Receiving Tubes 
Acording to 
Latest 

Recommenda¬ 
tions of 

Tube Engineers. 

ONLY 

^ 21.60 


MODEL 


VOLT-OHM-MILLIAMMETERS 


Model 735 
$10,80 


Model 737 
$9.30 


COMBINATION 

TESTERS 

Model 640-740 
FREE POINT TESTER 
and VOLT-OHM- 
MILLIAMMETER 

Only ^ 28.35 net 



HANDY PRECISION POCKET TESTERS 


MODEL 736. A.C. and D.C. Pocket Tester Readings are: A.C. and 
D.C. Volta 0-1 r>-l50-750 ; D.C. at 1000 ohms per volt and A.C. at 
400 ohms per volt; D.C. Milliampercs. 0-1 V{»-! 5-1.50 ; Low Ohms. '4 
to 1000; High Ohm.s. O-loO.OOO at I’.* vnlis. External btitteries may 
he used for higher resistance measiiroments. Jacks are arranged 
to facilitate ease of operation. Hjus Triplett instrument. 

The sturdy molded ctise has rounded corners: Size, S-l/lO" x 5-7/8" 
X 2-1/8". Attractive silver and black panel. All accessories includ¬ 
ing test leads, alligator clips, and instructions are incUtded. 

MODEL 737 D.C. readings only- ranges are: D.C. Volta 
0-1.5-150-750 at 1000 ohms per volt; D.C. Milliamperes 0-1*4-15- 
L50: I>ow Ohm! */j to 1000: High Ohms O-IOO.OOO at I */4 volts. 


Read rite-Ranger Combination Te te»'s are undoubtedly 
the best buy in precision testers. Resides the al»ove. com¬ 
binations may be ba<l as follows: 

Mo<lel 442-540 'lube Tester and Signal Generator. Dealer 
J'ricc . $3630 

Model 142-740 Tube Tester and Volt-Ohm-Milliamrnetor. 
Dealer Price . $36.90 

Model 540-740 Signal Generator and Volt-Ohni-Milliani- 
meter, Dealer Price . $37.50 


p C\A/ A D P T Instruments with 
DCYTMKC. out Jewels' Cor¬ 


rosion soon le.-ids to gross In¬ 
accuracies. Don't buy from liic- 
tures .ilonc. Sec your Jobber. Get 
his recommendation. His exueri 
ence of ye.irs in the business ulus 
a thorough knowledge ef instru¬ 
ments Is a safeguard for you. 


External Imttci ies Ciin be used for higher re¬ 
sistance measurements. H.-is Triplett instrument. 
Case same as Model 736. I*'iirnished with com¬ 
plete accessories. 

MODEL 73.5 ranges same as for Model 737 but 
operation is .simplified by han<ly selector switch. 
Has Triplett instrument. Furnished with com¬ 
plete accessories. 


SEE YOUR JOBBER .... SEND FOR COMPLETE CATALOG 



READRITE METER WORKS 
I I 16 College Avenue, Bluffton, Ohio 
Please send me more information on 

□ Mo<leI 432 O Model 640-710 I am also interested in 


Name . . . 

Address .. . 

City . .State 


Please Say Thai Yon Snw It in Radio-Ciiaft 
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MODERN RADIO 
SERVICING 


i« your traininq in modem radio tervico work—com¬ 
plete in 1 biq. convenient volume? Here’s the place to 
learn the MOST-OP-TODaTE “FACTORV” METHODS 
used today by the most successful aervicinq organicationa 
in the country. Explains all about the use of the test 
instruments, how to spot set troubles. hOw to make re¬ 
pairs, etc., etc. The whole fundamental theory of servic¬ 
ing is presentesi to you in clear, easy-to-underst.ind 
lanquaqe, assisted by a wealth of illustrations. Read it 
at home In spare-time—then put it to work in your 
shop and watch the effect upon your income! THE MORE 
YOU learn, the. more you EARN—and Ghirardi is 
the man to teach itl This book is a “must” for every 
man in the servlein® business. Don't put It off—fill 
out the coupon and mail TODAY! MOnEY-BACK GUAR¬ 
ANTEE! 

TEST equipment 


420 pnfrei! of theory. 


REPAIRING 
184 l«a$?V* of new 

tliiie-saviny meOtods 
fiM suiicrhet plifrn 
ment. {nterferenre 
elimination, etc., etc. 


O 


SPECIAL 



281 tMKva on Serv> 
Icinj: All-Wave seta; 
lileh-Kideiltv acts: 
SelliiiK Service, cte. 
1300 pages 



trouble¬ 

shooting 

a.’i-l iMRea Of latest 
short-cut a In truck Ini; 
down all i.vi*es of 
nirrerent receiver 
irntililes 

AVC nnil QAVC 
ServirInK of these 
•♦iricky” e i ren i t s 
mpile clear and stm- 
f>le. 

CAR-RADIO 
Cnmiileie 1 Ifl-paife 
section covcrlinr ever^- 
phase of autu-r.-tilni 
Installation and aerv- 
iciiit;. 

706 ILLUS. 


Technical Pub. 
Co.. 45 Astor 
lew York.. Dept. 




.SKRVtrivn, Here is Ad no 
(ST fureiim), the 8|>eclal COniiihmtion 
Ih-n-e fiir the almve l>o»-k. tng'eOjer 
whh Chiranll’s new RADIO THOU 
BLK-.SlUXlTKIlS llAyOHOOK. 

Wime.. 

^ AliDKE.SS . _ ^ 

CITY. STATE. . . 

JmM I'Icnso send free Jit- M 

. yw eramre. 

Ghirardi 


Be sure to read 

the CLASSIFIED SECTION 

which appears on page 3I& of this Issue 



Free! 

HAMMARLUND 
27lh YEAR 
RADIO CATALOG 

New 111-39 ratnIoK containiiiK complete 
line of receiviiiK and iransmilliiiir 
parts for the amateur and experi¬ 
menter. Contains a wealth of technical 
data, drawing*, ctirves. and illustra¬ 
tions. Write Dept. KC-11 for your copy, 

HAMMARLUND MFG. CO., INC. 

424-438 West 33rd Street, New York 


TELEVISION- 
GOES TO HIGH SCHOOL 

'Continued from page 270) 

How could education assist in developing*: 
television? Here is the theory held by 
Walter J. W. Schiebel, principal of Dallas 
Technical High School: “If there were only 
10 high schools in the entire United States 
teaching a course in television, possibly lOO 
young men endeavoring to find a place in 
the professional world would become inter¬ 
ested enough to continue study, and who 
knows, one of those men might be another 
Edison in the world of television.” It is 
said that genius comes in every generation. 

“With high schools throughout the nation 
teaching television, it would be only a few 
short years before the younger generation 
would become television conscious,” Prin¬ 
cipal Schiebel pointed out. 

The Dallas high school students have 
learned that the operation of television is 
a relatively simple one. The transmitting 
set consists mainly of a bright lamp flashed 
upon a subject, a man for instance. I*hoto- 
elevtrir cella record the light and dark sec¬ 
tions of the man's face through a rapidly 
revolving disc, knOwii as the scanning disc, 
changing the light energy into electrical 
pulsations which are sent out in radio 
waves. 

Students learn that the receiving set 
picks up the pulsation and sends it through 
another scanning disc synchronized with 
that of the transmitter. The pulsation is 
recorded dark or light in a neon glow tube, 
ill accordance with the other machine, which 
is constantly “picturing” the image of the 
man. The equipment shown in the photos 
is of the low-fidelity, mechanical-scanning 
type, and serves well to introduce beginners 
to the subject. 

However, television is not ready for the 
general market. There are a number of 
technical problems which must be solved— 
problems that will be overcome htj men who 
are now only school hogs. Therefore, it 
might he well to predict that the youth 
now in high school will he among the first 
to realize that the day of television is 
actually at hand. 


THE RADIO MONTH 
IN REVIEW 

TELEVISION 

(Continued from page 262) 

, scheduled to go on the air from the Amer¬ 
ican House in Berlin, Germany, starting 
Oct. 1. 

.Suggests Marshall Wilder: “A recom¬ 
mended television transmission I feel would 
he 2 hours on the aii- ami 2 hours off, 5 
days jier week. In this way the best in¬ 
terests of all concerned would be served.” 

In Germany, successful television has 
been accomplished over wires- the "Tele- 
I'isaphonCy* The IktVe/c.'j* World (England) 
calls it—by amplifying the program as an 
iniemnediate frequency of 4.5 megacycles! 
Clever? This eliminates the need for 
coaxial cable- An infra-red flying spot is 
used to secure the requisite 441-line scan. 

Private German manufacturers of tele¬ 
vision equipment are getting considerable 
financial aid in carrying on their develop¬ 
ment work (oven though until Oct. 1 there 
never was any regular television trans¬ 
missions') as a result of large purchases of 
I commercial television receivers by the 
1 Government. 

Please Say That You Saw It in Kadio-Craft 





Once more Ghirardi h.is clicked! Hi» new type of Hand¬ 
book for radio service men it the greatest “SPEEDER- 
UPPER" you ever saw! Here he gives you dope you need 
every day in your shop—Case Histories of nearly every 
set made. I.-F.’s. alignment instructions, and loads of 
other equally valuable .ind practical reference d-ita- What’s 
more, he qtves it to you in handsome Fabrikoid-bound 
manu.ll form, specially arr-inoe*! for QUICK-FIND USE. 
It duplicates no other service manual—it’s the ONLY one 
containing this mass of freshly compiled, up-to-the-min¬ 
ute factory-checked material. You'll want a copy imrne- 
dl.itely^for it will Pay for itself almost at once! No risk 
with our MONEY-BACK GUARANTEE back of you. So 
tear out that coupon and GET IT MAILED RIGHT NOW! 


CASE HISTORIES 

Trouble >i.vmi>bini8 atui 
reitiedioH for over 
2.00U aeis, comiilltNl 
frojn »r(ual service 
reconls. 

AUTO-RADIO 
Gear Hallos and Dial 
Direeilona of Tunini; 
Controls of all sets; 

I usin nation and Car- 
I unit Ion System Datn 
for all cars; .Special 
Intci-ferenct- FUmlna- 
tion Itistrurl Ions for 
over Bo iMi' moileln; 
Llenrical Wlrlnjr lUa- 
ttranis. 

OVER 500 PP Standard 



l.-F. PEAKS 
Over 12,000 lIstlnRti 
fOi allKnnieiil of all 
suitoi-heiN, old and 
new. inrludlin; 10 BO 
nioclelsand "urttliaiiK*’. 

OTHER DATA 
T rou b I c-Sh oot ill e 

Ch.'irts: Servieiiii; He- 
roi'ders. Iiiterconiniu- 
nleaitni; Systems. I’-A 
S.vsleins; Trnile Di¬ 
rectories; anil over 
:iO other rbarts and 
tables on Ttii>ea. Fil¬ 
ters, Transformers. 
Grld.ill.iH llesistnni. 
H.NfA Color Codes, etc. 
Sire («» 2X11) 


Radio £> Technical Pub¬ 
lishing Co.. 4S Astor 
Place, New York.. Dept. 
RC-l IR. 


to Date^ORDER NOMT/ 


rO Here is S3 (53.50 forelRnl for my 
copy of RADIO TROUBLE SIlOOTEU'S 
HANDBOOK. , ^ 

D Here I* ?«.50 f57 forelim). the ’'Special 
ComhlnallOn Price’’ fi>r the niKive b.»ok. 
tojtcther with .MODERN H\DlO SFJtVlClNG. 

NAME. 

V .\ni>]IESS. 

l#b,^CITY . . ST.\TF.. . . ^ - , 

TJ Please send free lit- 
cratUre. 

liL££TH Ghirardi 


Get a Beautiful Desk Lamp Absolutely 
FREE ! 

Complete details as to how it is possible to 
get a beautiful desk lamp free appears on 
page 313 of this issue. TURN TO THE 
announcement NOW! 


OUT/ 






^ Only 4 standard types of ? ^ 
Amperite AC-DC Regulators 
will reploce 90% (over 100 types) of 
AC-DC Bollost Tubes now in use! f|a 
WRITE FOR CHART AR. llW 
New Low Price $1.00 List 

^MPERITF (o. 561 BROADl^AY. N. Y. 

AUTOMATIC 

/llPIr *ff I I C REGULATORS 
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SUPERIOR PRESENTS 5 INSTRUMENTS 


from its NEW 1 100 series!! I! 1 Never before has Superior 
offered so much for so little! Always the Best Buy in the 
Instrument Field. Superior in this new I 100 series gives 
you even more value! We have incorporated many refine¬ 


ments. many new features . . . all proven to be sound 
and practical. We urge you to read the descriptions below 
carefully; see how these instruments fit your needs. Buy 
direct from manufacturer and save 30%. 


Features modern 0-1 
etched panel housed i 


tl’Aisonval type meter, precision resistors, neat 
n new striped fahricoid case. 


?w striueu laoncoiu 

SPECIFICATIONS: 

ohms. 


0-1.5 

volts 

D.C. 

0-500 ohms... 

.. .500-500.1 

0-15 

volts 

D.C. 

0-1 

ma. 

D.C. 

0-25 

volts 

D.C. 

0-10 

ma. 

D.C. 

0-75 

volts 

D.C. 

0-100 

ma. 

D.C. 

0-500 

volts 

D.C. 

o-soo 

ma. 

D.C. 


0-15 volts A.C. 
0-40 volts A.C. 
0-75 volts A.C. 
0-200 volts A.C. 
0-1200 volts A.C. 


Model IllO-S supplied wjmplete with batteries, test leads and 
«i/." v 5" x SVi". ShippinK weight. 6 Vi 


instructions. Size: 8Vj 
pounds. Our net price. 


$y8s 


SPECIFICATIONS: 

1. Comhiiialion U.K. ami Audio SiRtisil <irneralor. K.r. 10i> kr. li» 100 Mr.. 
100-7.500 eyries. All Mbeci reading, all lo front panel s«iich|tik:. 2. U.M'. un«l A.K 
out (Mil hidetHnuleiktl.v otitalnahle alniie 01 with A.I'V lany freijiietirVl ititMlitlatinR It.T'. 

3. Arruraey is wlildii I'JJ on M‘. atnl lpna(lra.st hatnb; 2 % on IdKher frefinencles. 

4. .\iHli(i frcdiieiieies in huiuls: HiO. 400. looo. 50ii0. and *5ii0 cycles. 5. ^Jlant 

alriilaiic full vision, direct-readliiR dial. 6. < ondcti.'^er and otlirr leakaues tested to 
1011 iiieKohnis. 7. All services on 00-130 volts A.t’ or D.C. lany frcnnenryl. 

Motlel Il3tl-S comes complete with tubes, te.st leads, cartyinit 
handle, instructions. Size 12' x 0" x 6V^". Shipping weight 
15 poumls. Our net price. 


THE NEW MODEL 1110-S 

A.C. - D.C. VOLT OHM MILLIAMMETER 

A Midget in Size A Giant in Perfornnance 


THE NEW MODEL 1150-S 

SUPER-ALLMETER 

Featuring the New Sloping Panel 


A genuine achievement! For accurate and rapid 
measurements. Note the following features: A.C. 
and D.C. Volts. A.C. and D.C. currents. Resist¬ 
ance. Capacity. Inductance. Decibels. Walts. 

SPECIFICATIONS: 

D.C. VoltaRC: O-ir,. 0-150. 0-750 volt .«5 D.C. 

A.C. VoltaRc: 0-1.7. 01.70. 0-750 volts .\.C. 

D.C. Current: 0-1. 0 - 1 . 1 , ti-1.70. 0-750 nia. D.C. 

A.C. Current: 0-17. 0-l5n. it-750 ma. A.C. 

2 EteSisUnoe Ha 11 Res: O-'-Uii ohm.«i 

MKl-7 iiH-L'oliin.': 

nigh and I»w Ctiiaelly Sralrs: ,0007 to 1 mfd. aitd .01 
to 2 O 11 mfil. 

3 Derllkfl KaiiRes: -10 to -t-19. 10 10 -i-38. -10 to '3. 

Indnrianrr 1 to 7 OP lIcnrU-.s 

Watt.-^ 

Ha.-ied on 0 mw. at 0 O.ll. In '>00 mIiiiis. .iitiOltOO to 000 
Utllizp.'s IHUV 4^4' soiiarv 0-1 il'.trsonval tyt»e meter wltli 
precision resistors liniised In oiir tu-wly i]evl.<ied sloping 
rasr for rapid atiil arenrati- <.en icing 
Model 1110 S supplfe-l rntnplefe with lest 
leads, laindar chnil- aiul insinirlions 
Size KT X 7^" x 1 * 1 ". shlppln>: wcIkIu 

9 pounds. Otir net prlre . 

Model 1150-A rortahle carrying cover 
75c additional. 


THE NEW MODEL IISO-S 

SET TESTER 


THE NEW MODEL 1140-S 

TUBE TESTER 


A really modern tube tester coiitcn-muig to 
all standards of good engirt eiing tiractice. 
Utilizes a 3" d'Ar.sonval type meter with 
calibrated scale. Fitrnisbed in a stunly black 
case with sloping panel for easy operation. 
Removable cover and carrying handle for 
either portable or counter use. 

SPECIFICATIONS: 

1 . Tpjhr b1! 1. 5. 6 . 7. 7b. and octal Im.'^p tithes. 

InrUidlTiR tIIndes. . . , , 

*» Tests l»y the wl* 11 oslaTiM.-shod omission mol hod 
for tiihe oiiiilHy- dircotiy read on tho GOOD? 
HAD sralo of the tiieier. 

3. AfTords senarnte neon lost for leakaRo ami sliorts 
htd^veon elctiicnls. , , n 

All services perfortiird hy tlio iiRo nf only five 
controls nt niaxitniiiu. and many tests do not 
re 4 p>irr workltiK all the rOutrols. 

5 iSiipplIrtl with ln.sfructions ami referenre table so 
thill the tnaniriil vnltaRr and onibsslon niea.snrltig 
rofilrnls iiuiy !•« iirom-vly st-t for the riiimierated 
long list of tilhcS. wldeli inrhidt-s all tiihes 
roi)niinni.v Mi«»utilrrrd hi .srrvbIriC. 
fi. Work.s on 90 120 volts A.C. 00 1 yclr 
Model 11*I0-S comes mniplete with Instnictloiis 
and talnilar data for every known receiving type 
of tiiiir as well as niariy traiistiiit- 
iltiB types. ShitipinK weight 10 
pounds, .size 10“ x 7* 14 " x 4*4“ 

Onr net prli-o . 

Model 1110 A with PortHhlr 
Cover .. 77c adilllional 


4. 


4 Complete Laboratory 
All in One Unit! 

Featuring Our New Type Sloping Panel for 
Precise and Rapid 5ertricing 


\ romptete testlnR l.nlvoralory all In one itnil! Coni- 
Mtics siii>oTlor mnrlcls 1I40-S and ItftO-S. For Kt.e 
ioait read the flesrrltition of l>Mth theMO im ilci* 
liert-wUtt. rniiiew honserl tn stunly. Iil.'ick r.-i.se w-illi 
sifiphig piinei fur rapid and simple measurements. 
Complete L*illi lest Ic.tds. tataitar charts. In.strurlloiis 
.Tiin Taliiilar <lal.T for every known 
receiving type tube. niclucUng 
many tr;insmlttfiiL; tyt>eH. .size M 

1 Udl" * 01 / 4 " X .1-: s h I p |. 1 o K ■ m 

weight IR poiiiKts . . . Onr net M 

price . " 

Model IlSO-A for I'orUibIc Cover, atht 05c. 


THE 

NEW 

MODEL 

1130-S 


Signal 

Generator 

with 

Audio 

Frequen¬ 

cies 


1138 ^ 

U 


("superior instrument CO. 


136 Liberty St., Dept. 

NEW YORK, N 
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DEVELOPMENTS INCREASE RADIO'S 
VOCATIONAL APPEAL 

(Continued from page 277) 


INTERESTED IN 


TELEVISION? 



Sylvania announces cathode-ray 


picture tube type 906 

F you are one of today’s modern radio 
men , . . this announcement will 

prove of value to you. 

Sylvania’s new television tube, type 906, 
has been especially designed for that 
small-sized receiver you plan to build. 

its adaptable size- 3 " screen, over-all 

length, 12”—and the brilliance of its 
image make this cathode-ray tube ideal 
for your needs. And of course, type 906 
is high in quality, like every other 
Sylvania tube. 

Send the coupon today for technical 
data on this new tube, klygrade Sylvania 
Corporation, Emporium, Pennsylvania. 
Also makers of famous Hygrade Lamp 
Bulbs. 


SYLVANIA 

Set-Tested Radio Tubes 


IIYGRADK SYIA ANIA CORP. | 

Kni[>orium. I*a. KC-118 i 

ricase send tiic technical data oii television I 

iiitjc typo 900. 

Name. | 

•Address . ■ 

City .State . ' 

□ i>ealer Q Serviceman | 

□ .Amateur □ l%xpcrlnienter I 

Name of .lobber. . | 


requires the use of Auto Alarm Apparatus on 
Ixjard U.S.A. ships. Two types of equipment 
have been developed to meet the shipowners’ de¬ 
mands and the requiroment.s of the Department 
of Commerce, one hy Mackay Radio and one by 
RCA, The principle of automatic alarm siKnaling 
as delined by this Conference is now accepted 
by all the lari^e shipping nations. 

Another administrative act of importance is 
the law passctl by the Norwegian Storting. The 
law makes it compulsory for all ships above 
1,600 tons to in.stull radio apparatus in advance 
of October, 1937, instead of January, 1938, the 
date previously given. It also compels all Nor¬ 
wegian ships crossing the North Atlantic to be 
fitted with radio, irrespective of tonnage, and 
is a direct result of the usefulness of radio in 
saving human lives as exemplified by the spec¬ 
tacular rescues in the North Sea during the 
unusually heavy storms experienced in the winter 
of 1936-’37. 

Communications with coastal cargo and pas¬ 
senger ships, as well as trawlers, are being 
handled mainly by radio telephony. 

The tendency towards connections from radio 
telephone installations on ships to Ian*! tele¬ 
phone network is sitreading. During 1937, the 
following new coasted radiotelephone stations 
were scheduled for regular service: 

In Great Itritain--Humber. Fleetwood and 

In Norway—Tjonio, Kristiansand, Rergen and 
two others; 

in Swetlen—Stockholm, Gothenburg and Herno- 
sand. 

'The carrier poweia of the shore .stations vary 
from 250 watts to 2.000 watts. Crystal control 
is employed on sevenil of the new stations. 

The use of ra<lio at<ls to marine navigation 
US rapidly spreading. New radio direction jindcrs 
for small ships were introrliiced in the U.S.A. 
hy Mackay Ratlio and RCA. These direction 
tinders cover ships communication and marine 
beacon bands. 

Certain of these types of direction finders for 
small ships introduced hy the International 
Marine Radio Company. Ltd., Lontlon. and the 
Marconi International Marine Company. I.td., 
Lon<lon. cover in a<ldltion the 80-200 meter bands. 
'I'his enables the smaller cargo and passenger 
ship^, and especially trawlers, seal and whale 
catcher?, to fake bearings on fixed and mobile 
stations working within this new band. 

In Kurope the use of medium-wave range 
beacons to guide ships througli narrow channels 
is spreading. In P'inland one such beacon has 
been put into service at Grohara and another 
is On order for Rodhamn. The beam has a 
spread of about 4® and results from the combined 
action of a Hellini-Tosi system of crossed loops 
and a vertical antenna. 

AVIATION RADIO 

For communication purposes the tendency is 
to use higher-pOTvered transmitters both on me¬ 
dium- and shortwave bands. The reasons are 2- 
fold; (1) a better signal strength is generally 
required on both wavebands; and, (2) the air 
transport companies wish to eliminate the 70 
meter trailing aerial used extensively for the 
medium-wave services. 

The K.I..M.. the Dutch air transport company, 
in 1937, introducetl 200-watt equipments for me¬ 
dium an<l short-wave teleisraphy on their routes 
to Batavia. On the European routes the mc<liuni 
wave only is U8e<l. Tlie Swe<li8h Company. 
A.li.A., fitted Ixjrenz 150-watt e<tuipments on 
their new Douglas DC-3's, and it is understood 
that Imperial Airways is using powers of the 
same order on aircrafts serving the routes to 
the Far East and South Africa. 

Stamlard Telephones and Cables, Ltd., London, 
has completed the development of a ra<lio- 
telephone e<iuipment for lighter aircraft. Crystal- 
control of 4 fixerl fre«iuencies is used for l)Oth 
the transmitter and receiver: and although the 
output power is on the order of 3 watts the ranges 
obtained, when working with a ground station 
having an output power of 7 watt-'? and similarly 
controlle<l, are remarkable. Another notable fea¬ 
ture of this set is its remote control system which 
is electrical throughout. The weight is very low. 

In the field of air navigation the following are 
of special interest: 

(a) The introduction of the “Z’* and “sheet” 
mar leer beacons along the radio routes in the 


U.S..A, Fre<iuencies of the order of 75 mega¬ 
cycles arc used. 

(h) The acceptance of the Australian authori¬ 
ties of a plan for using U.-S.W. fre^iuencies for 
ranffc tmvigation ns well ns for blind approach 
l>eacons. This scheme was proposed by C. Lorenz, 
A.G.. and demonstrations were carried out at 
Essendon, Australia, hy Standard Telephones 
and Cables (Australasia), Ltd. 

<c) The installation and demonstration of tho 
Lorenz blind approach system at Indianapolis, 
Indiana, U.S..\. The tlemonstration proved that 
a practical system for this purpose exists. 

The Lorenz system is in extensive use in 
Europe where about 18 installations are com- 
pletetl and 11 are under construction. Outside of 
Europe installations have been completed or 
are un<ler construction at Tokyo, Mukden. In¬ 
dianapolis, Buenos Aires, Cape Town and Mel¬ 
bourne, as well as at 7 other aerodromes in 
Australia. 

Due to the crowding of airports in Great 
Britain and other countries, Lorenz in 1937 
introduced a new receiver having 3 spot fre¬ 
quencies which may be rapidly selected. Thus 
the pilot is enabled to chcxwe the correct main 
signal frecjuency of the airport where he wishes 
to land. The following main signal fre^iuencies 
were agreed uiKin at the conference of C.I.N.A. 
held in Paris in Jtine 1937 : 33,333. 35.333, and 
36.333 kc. 

Standard Telephones and Cables, Ltd,, London, 
has developed for aircraft a blind approach 
receiver, of the superheterodyne type, with 6 
fixed fre<iuencies- This receiver is highly selec¬ 
tive. 

New models of the K.C.5 Rusignies Automatic 
Radio compass have been produced by Standard 
Telephones and Cables, Ltd., London, and by 
Lo Material Telephonique. Paris. The most im¬ 
portant changes are (a) the extension of the fre¬ 
quency range to include the band from 150 to 
1.500 kc., thus enabling the pilot to take bear¬ 
ings on broadcast stations in botli bands, and 
(b) improvements in the remote tuning control. 

Experiments have been carried out with the 
Simon automatic compass which depends for 
its operation on 2 circuits having identical elec¬ 
trical properties. 

Standard Telephones and Cables. Ltd., has 
also completed the development of a small, ha nil- 
operated. loop direction finder combined with a 
"homing" course indicator. The loop is pro¬ 

tected by a streamlined housing: and, due to 
its small dimensions, the drag at any aircraft 
speeil employed today is negligible. The weight 
and space rctiuirements have been reduced to a 
minimum, thus permitting its installation in 
aircraft for itinerant fliers. 

In France, the policy of using ground direc¬ 
tion finders was adopted by the Air Ministry 

some years ago. In tho spring of 1937, an order 
for 21 Standard .Adcock eijuipments, type 

R.C.6-.\, was placeil for civil and military air¬ 
ports. 

In the fieM of ground direction finding sys¬ 
tems, the German authorities also are procee<ling 
with the installation of “H“-type Ailcock direc¬ 
tion finders. The installation at Hanover, Ger¬ 

many, has been completed and is reported to be 
giving satisfactory results. 

The S wcflish Telegraph Administration in- 
stalleil a Stamlard .Adcock <lirection finder for 
the .Jonkoping airport, as a result of the success 
of the 1936 installation at the Norrkoping air¬ 
port. 

The Marconi Wireless Telegraph Co., Ltd., in 
1937. introduced a short-wave Adcock direction 
finder. Its principal practical use has been in 
connection with the trial flights across the At¬ 
lantic. 

In the U.S.A., work of im|K>rtance was carried 
out during the year on the elimination of static 
interfei-ence with radio reception. The solution 
of this problem is of the greatest importance to 
air line operators everywhere; and, with tho 
knowledge resulting from the fundamental 
studies now completed, a satisfactory cure for 
this type of interference may be obtained in the 
near future. 

TUBES 

Progress in the thermionic tube art was mainly 
directeil to improvements in existing types and 
to the extension of the frequency range over 
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whif h cJin Imi m.nric to op^mte. liK-u nMefJ 

dertiJiiitis o!<':ijrio<! for liil»cs 0|»er:ii.itiu .‘il 
hiirh-fmui much elTort ha* been de- 
votctl to their devt li imieiit. As i' now pcII ku-'w ti. 
one of the r«<iniremon1.s for sneh tube* ij that 
the transit time if the eloetrons in trnvelin^r 
frum one eleelnwie to another must be shori- 

Hy careful desiirn. the ran^re at u*hieh neeaiivc- 
frrid I rlodes will continue to function has been 
ineren.-'Cvl considerably beyond the pix'ciously a - 
cepted limits of oscillation. Notable atlvatices 
in this ilirtTtion hnve been ai hi. ved by the ltd 
reiejihinie I.abora lories. where in:fiat ivt'-firitl 

have been i»scillat<d at f loiiuencios as 
hipli as l.TiOO mepacyrlos per seconfl with an 
out nut of 2 Watts. These freoncncios have been 
ma<le possilitc by the use of double leads to Krid 
and anode. conlrastinB with the freniiency of 
650 mouaeycles per .''Crond oblainetl by the W I’ 
316-\ tube at an ntput of 2 walt^. Sntall ele- 
Irotles with extremely small seimration are used 
in the new tubes. 

Ity makintr use of the ’ miei-onjesh'' principle 
of con.struction, the Stamlard Telephones and 
Cables \ alve Laboratory, London, has protluccfl 
an indircilly-heate<i tube capalde of trivintr an 
otitPut of over 10 watts at a fretinency of 230 
mepacycles. Althoi.tth the frdniemies so far at- 
taitied for this type of tube are far from tho.se 
recorded above, it is worthy of note that this 
particular tube is of such a size a.- to make ils 
construction much simpler. 

A Water-cooled tube, the UCA for opera- 

tinn at fretpienciC’ as high as 300 megacycles, 
was atmounted in 1037. This represents a eon- 
siderahle advance in \vater-coole<l tube terhninne 
for high-frei|uenc> ojieration; and. although the 
output at 300 metracycles is small, at 150 niega- 
cyides 100 watts «an l>e obtained. 

Development of witle-bainl transnussion syg- 
tenis places stringent reiiuirements on the tubes 
u>ed. So far, juivancos have been made by im¬ 
provements .’dong more or le.'^s conventional lines. 
'I'he principal aim for the initial stages of wide¬ 
band amplitiers for repeaters, etc., ha.s been to 
produce tubes hasing » high ratio of slope tn 
intcreleetrode capiuity. In addition, the outim 
ttfbe must be capable of delivering from 1 to 6 
watts into a cumtniratively low j-tsi.'ilance. thus 
placing considerable demands on cathofle eniis- 
siun. 

Stojuiy improvement continues in elect ronic 
devices, such ;is televi.sion “i'-onosciipe*' and 
■‘kinescope" tubes. The.se enthciir-nty method- of 
pick-up and reprtuluetion, respectively. sti;l hold 
a predominant piisitiiui. 

The size of the tul)es useil in radio broadcast 
stations continues to increase. Whereas ti-d many 
ye^lr.•> ago valves having peak iHiwer outputs of 
40 kw. were almost unknown, tubes cap’dde of 
delivering peak powers of 100 kilowatts are now 
in sueressfiil oi>er;«tioM. Les 1.a bora to ire-. Le 
Materiel Telephoniipie. Paris, has deveUtped a 
tube, the type 3067-which ha- a power 
handling capacity of 200 kw.. peak. These lube.*: 
are of the "sealeil-utT" or ftrrutnnrritlit-rt’nrHntrtl 
type: and it is riuiie possible that still higher 
p«jweied tubes of this tyjic will he ppuluceil 
High-|>owered tubes of the coutihuousljf-rracuntrfl 
type are undergoing tri.als. luit it is not .vet by 
any means certain that they will displace the 
sealed-nff types a.s higher powers are calleil-for. 

There is a growing lend.-ncy to u.-:e tetnMlc’i 
and pentode.*^ for trumsmission purposes. During 
the year. rndiuf/oM-coo/erf pentodes with an a nolle 
ilissip;itic?i of 1 kilowatt have become available, 
and the development of irnt€r-rot>led letrodes is 
being actively curried out. .hi*;t how far high- 
power tetrodes will progress is problematical. but 
the indications are that very large tub€?s of this 
typo may become available within the next few 
years. 

No OU1 standing developments in tube.« for 
railio broadc.’tst leceivers occurred in 11*3.. 
Changes have bi-en liniite*! mairly to modifica¬ 
tions of known typ«‘». Perhap.s the ni ist note¬ 
worthy feature was the rise to popularity of the 
so-Calleil “beam * tube (at the expense of the 
conventional pentojle). 

RADIO BROADCAST RECEIVERS 

The p;i.«t yi-ar hJO^ betm one without any 
startling innoval ioii.s. the only markeil feature 
being the general adoption of at le:4j.t one short¬ 
wave band in aimost every receiver. Other wise 
the general trend of ilevelopment has heeii 
tow'ards a .simpiilication of the controls which 
have to be operated by the listeniM* and. iiar- 
ticularly in the nnu-e expensive .sel.s, an extent ion 
of the fiiiictiunji earrieil out by automatic means. 

(Cofttiinud on page 302) 
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tn fact, / use if os my 
buying guide, tfi 188 
, pages are crammed 
wifh radio, camera 
and appliance values 
fhaf save rtie real 
money. And shopping 
af home sure saves me 
plenfy of fime and 

trouble. You ought to « 

send for your copy 


send for your copy 
right away. 


T O give you .in ide.t ot wh.it tins big 1 REE 
cat.tlog (just published) will nican to you, 
we've listed .if the left a few of the items it Con¬ 
tains. But this doesn't tell you h.ilf tlie story. 
There is, for c.vjniplc, the new television kit, 
designed fo "let you in'* on things to conic, give 
you sonic practic.il e.vpericnCC \v-ith the radio 
equipment of tomorrow. VouTl w.utt to see it, 
.inij you'll be surprised .if how little it costs. 
Thetc’s the new c.inicrj section featuring .ill the 
le.iding m.ikes of C.uiicras for ani.itcur and pro- 
fcssion.il, as well as complete photo equipnient 
and supplies. There arc tools and every conceiv. 
.ilile electrical .ippliancc for home anti workshop. 
Here's .i cat.ilog that's value-packed from cover 
to cover. Send for yoiii TREE copy .it once! 

you sove on everything you 
buy. You have more than 50,000 
ifems to choose from. You get 
value far beyond price. 


branches to serve you 

IUIIOL€SflL€ IlflDIO SEIIYICC 

NEWYORK,N.Y.« CHICAGO.ILL. « ATLANTA, GA. 

100 SIXTH AVINUi 90l W. JACKSON BAVO. 7A5 PIACKTKfl STKfiT 

BOSTON, MASS. ^ BRONX, N. Y. ^ NfWARK, « JAMAICA, L i. 


fust p.tsie *cr on u penny post’ 


BUY BY MAIL 
OR IN PERSON 

ti/lu-r »ay, vine ffonefit. 
i heli V erV icri ice is rapijd’ 
I^Oar stafj unJrrstanJs 
yonr problem*. 
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Sectei o'k 

TROUBLE-FREE 

RESISTORS 

It is a matter of record that nine 
out of ten resistor breakdowns are 
caused solely by failure of the 
protective covering, either in its 
job of keeping moisture from the 
element, or in dissipating heat 
properly. 

... It is also a matter of record 
that the outstanding popularity of 
IRC Resistors results in no small 
part from their perfection in this 
respect. Hand in hand with en¬ 
gineering improvements inside of 
the resistors themselves, IRC has 
pioneered and perfected BOTH 
Molded phenolic insulation for 
IRC BT Metallized Resistors and 
other types, as well as the famous 
Cement Coating for heavy duty 
power wire wounds. 

By whatever test you choose to 
make—even boiling hot and freez¬ 
ing cold salt water immersion— 
you'll find these IRC protective 
coatings supreme. 

“TliQij ^iaij l^ui 


INTERNATIONAL 
RESISTANCE COMPANY 

401 N. Broad St., Philadelphia, Pa. 

In Canada. 187 Duchess St., Toronto, Onl. 


BUILD THIS POCKET-SIZE 3-TUBE HEARING-AID 

(Continued from pa<je 269) 


pleted chassis is hehl in place against the 
bottom of the case by 2 screws entering it 
from the bottom. 

Wiring is commenced by connection of 
the filament circuits (Follow schematic <lia- 
gram. Fig. 1, or pictorial <liagram, Fig. 2.). 
Practically all of the remainder of the wir¬ 
ing is <ione by use of the pigtails on the con¬ 
densers and resistors. Spaghetti tubing of 
small size should be used liberally to cover 
all the bare leads. 

Study the base diagrams (Fig. 3) of the 
tubes carefully before any wiring is started. 
Note that on the XVS type, the cap is the 
phtic connection, while on the XPD, the caj) 
is the triode as in our American tubes. 

It will be seen that the parts layout 
chosen provides the most direct path 
through the amplifier for the electrical 
waves to travel, starting at the base of VI, 
where the input grid is located, and ending 
at the base of V3, where we find the output 
plate. 

After the filament wiring, the next cir¬ 
cuit to tackle is that leading from the con- 
trol-gri<l of VI to the diode plate of V3. 
The units of this circuit run along the inside 
en<l of the chassis beneath the bases of V3 
and V.'l affording the shortest possible path. 

Note that the 0.002-mf. coupling condenser 
from Vl to V2 is outside of the chassis at 
the socket terminals of V2, while the 
coupling condenser and associated resistors 
between V2 and V3 are located between 
these tubes physically, the condenser con¬ 
necting from the plate caj) of V2 to the grid 
cap of V3. 

Three flexible leads are required to con¬ 
nect the batteries and these may be color 
coded if desired to provide easy identifica¬ 
tion. the “A“” and “B-” lead being common. 
The filament dropping resistor may be be¬ 
tween 3.5 and 5 ohms and is not at all 
critical. 

I Upon completion and checking, the ampli¬ 
fier should work right off, when the proper 
accessories have been connected. Since there 
are no adjustments to make, improper oper¬ 


ation can only mean poor components or 
wrong connections, so use the best parts and 
the greatest care throughout. 

How the outfit is carried on the person is 
a matter of individual ])reference and nee<l 
not be gone into here. (A suggeste<l method 
is illustrated in Fig. A.) Suffice it to say 
that the various parts may be fastene^l to a 
belt or they may be carried in a moderate- 
size lady’s handbag, or in other ways that 
will suggest themselves to the user. 

LIST OF PARTS 
Tubes 

Two 111 VAC type XV'S tubes; 

One HI VAC type XI’H tube; 

Three 111 VAC I-prong Hy vac-tube wafer 
sockets. 

Resistors 

Four I.ILC. 10 megohm, V^-W. resistors; 
One I.R,C. 20 megohm, !^-\V. resistor; 

One l.U,C, 1 megohm, Vi-W. resistor; 

Two LR.C. 2 megohm, V^-W. resistors; 

Two I.liXJ, 0.15-meg., V^t-W. resistors; 

Two JJi.C, 0.5-ineg., 14-W. resistors; 

Two I.R.C. 30,000 ohm, V4-W, resistors. 
Condensers 

Three Solar 0.1-inf. 200 V. tubular conden¬ 
sers; 

Two Solar 0.26-mf. 200 V. tubular conden¬ 
sers; 

Four Solar 0.005-rnf. mica condensers; 

'Two Solar 0.002-nif. mica condensers; 

One Solar 500 mmf. mica condensers. 

Miscellaneous 

One S.F.S.T. toggle switch; 

One Carter 15,000-ohm midget potentiom¬ 
eter; 

One I.R.C. 5-ohm wire-wound resistor; 

Pour phone tip jacks; 

One Thor Radio Co. plastic case, 6% x 
X 3V4 ins. wide; 

One Evcrea<ly No. X2 733, 45 V. battery; 
One Eveready No. X2 722, 3 V. battery. 

Most Radio mail order houses can supply 
these items if properly identified as to title 
of article, issue (month) of Radio-Craft and 
year. 



BUILD THIS BEGINNER'S "BREADBOARD SPECIAL" 

(Continued from page 281) 


One IRC carbon resistor, 2 megs., *4-W.; 
One -Micaniold trimmer condenser, 100 mmf.; 
One Aerovox mica comlenser, 100 mmf.; 

One Ilammarlund 6-prong isolantite socket, 
type S-6; 

One Sylvania type 1231 tube; 

One Sylvania Special Octal Socket for 
above tube; 

Please Say That You Saw It in Radio-Craft 


One 7-post binding-post strip; 

One home-made baseboard; 

Two knobs with pointers; 

Miscellaneous hardware. 

Most Kailio mail order houses can supply 
these items if properly identified as to title 
of article, issue (month) of Radio-Craft and 
year. 
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LATEST SIDELINE FOR 
SERVICEMEN ELECTRIC 
FENCE UNIT 

(Continued from page 284) 

Fig. 2A — Condition of no-load on the 
fence control unit. Note that the transient 
voltape is many times jrreater than the 
actual voltage produced on the secondary 
of the transformer. The actual voltage of 
about 150 volts corresponds to the limited 
excursions of the line, while the transient 
voltage of about 1,400 volts is indicated by 
the extended, peak lines. 

Fig. 2I > — Condition with fence control 
unit loaded with equivalent 100.000-ohm 
resistance. This corresponds to 5 miles of 
well-insulate<l fence. Note that the transient 
voltage has dropped, but is still about 500 
volts. Stray harmonics of higher frequencies 
are also present, but these are low in in¬ 
tensity. 

Fig, 2C — A 5,000-ohm resistor in output 
circuit of the fence control. This condition 
corresponds to a partial short caused by a 
moist contact. Note that the transient volt¬ 
age is missing, and the efTective voltage 
present is within the safe limits. The tran¬ 
sient voltage is quickly reduced by a shorted 
condition, but its presence is first felt as a 
strong shock. 

An inexpensive, non-synchronous vibrator 
may be used and this unit will operate con¬ 
tinuously for years because of the low cur¬ 
rent load placed on the contacts. The cur¬ 
rent consumption under no-load condition 
is about 1/3-ampere, rising to about %- 
ampere under shorted condition. 

After the fence is in use for a short period 
of time the animals will learn to keep away 
from the wire. In this manner the unit may 
be shut off for days at a time conserving 
the battery, 

LIST OF PARTS 

Ten feet battery cable; 

One metal cabinet; 

Two battery clips; 

One “on-ofT” toggle switch; 

One sub-panel Edison socket; 

One Vi-watt neon bulb; 

One 25,000-ohm, 1-walt resistor; 

One 6-volt vibrator; 

One fence control transformer; 

One stand-off insulator; 

One fahnestock clip; 

One 4-prong baseboard socket. 

This article has been prepared from data 
supplied by courtesy of Allied Radio Corp. 


EMERGENCY RADIO TRAILER 
OF THE AMERICAN LEGION 

(Contmued from page 273) 

The 20-line telephone switchboard, the 
testboard, gas engine, generator, etc., are 
carried in the rear end of the trailer; in¬ 
side view shows the front end which car¬ 
ries the radio equipment and Morse (line- 
telegraph) set-up. 

Our American Legion Radio Club has 
just received license and call \V8SHO, and 
we have applied for membership in the 
A.A.R.S. net. We will use the same equip¬ 
ment as WANC, but we will then operate on 
the regular .Army net frequencies, 3,915 
and 3,520 kc. 

Our station is operated each Monday 
night from 8 to 10 P,M. (now E.D.S.T.) and 
we are very glad to contact amateur radio 
stations on any frequency. Glad to send 
QSL cards and appreciate all reception re¬ 
ports. Glad to make special schedules. 



Sensational Trouble-Shooting Instrument 
Now Being Demonstrated By Your Jobber 


^ How you can check any point in the 
receiver* no matter what it may be. 
simply by placing the proper probes 
at the points under test! 

How you can determine the existent 
trouble, almost immediately, by merely 
moving the probes from one point to 




anotherl 

^ How you trace the passage of the sig- 
JlC.P nal through the receiver and establish 
the points where signal exists, becomes 
distorted, fades, dies, takes on hum, without 
interfering with the normal operation of the 
receiverl 

How any and every check of the opera¬ 
tion of the audio-frequency channel is 
made with the use of a single probel 

^ How the Electronic Voltmeter enables 
^^Sclc you to measure oU d-c voltages in any 
part of the receiver by the use of only 
I one probe in conjunction with a common ground. 






How you can conduct any and every 
test in the RF and IF channel, easily, 
quickly and accurately! 


^ How the oscillator channel is checked 
by placing the proper probe in contact 
with any portion of the oscillator tuned 
circuit and resonating the channel to the fre¬ 
quency of the signal being generated by the 
oscillator, 


O How the Intermittent Problem is solved 
^ 00 with the Rider Chanalyst . . . How you 
can. in effect, divide the receiver into 
five separate sections, and definitely localize 
the trouble as being in a certain |3art. 




The multitude of other tests you can 
conduct with the Rider Chanalyst. It in¬ 
volves no unknown principles of radiol 

This sensational new instrument dem¬ 
onstrated by your jobber. 



SERVICE INSTRUMENTS, INC. 

404 FOURTH AVENUE • NEW YORK CITY 


JOHN F. RIDER 
in whose Successful 
Servicing Labora¬ 
tories this revolu- 
tionory instrument 
was develop^ed. 


DESCRIPTIVE 

booklet 

SIKT ON REQUItT 


Please Say That You Saw It in Radio-Crai'T 
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MODEL KC*I5. one of radio's finest models, is the iiiosi cuta|»;i«'t unit oii the inarkii. It is liiiMstai in u 

luoilnir stripet' falirU-niii raw. Mitli ruiiiovahlt* limiieU cover. I'sc it '» • i-.\l{M A ,\LT«).Mr>- 

Ull.K • l;n.\T t>i: C.\.\OK • L.WV.N I'.AHriKS • t)l TINGS • TltJl'S • HIKES .\N» MU'miHTi LKS 
. . , aihl us a reserve sci ulilU* tlie retinlar get Is in use. 

It utilizes the following feutu/ea: 

• R.C-A. Licensed • Four high-efTiciency. niuHI-purpose tubes equivalent to a 

• Noise Sutiliression seven-tube set. 

• Vernier Drive Dial ^ Over-si. 2 e Dynamic Speaker. 

• No Aerial Necessary • Circuits for Sensitivity and Fidelity. 

^ . • Types of Tubes Used Are: IC7G. 05GT. IF7G. IF5G. 

• vw” ® • Utilizes three 230N "B ’ Burgess Batteries, one 4F2H 

• Weight, including batteries, IS'/i lbs. “A” Burgess Battery, one 5360 ‘ C ’ Burgess Battery. 

136 LIBERTY STREET 
NEW YORK, N. Y. 


EASTERN RADIO & TELEVISION CO. 


for 

nearest 

Distributor's 

name 

write 


Be sure to see this big new catalog/ 


Ask your Jobber 
to show \f to YOU 


Get the. 

equipment , . . 
you need . . .. 
to do MORE . 
business . . . 

better business 
this year . . . 
FREE with . . . 
purchases of . . 

NATIONAL 
UNION 
Radio Tubes & 
Condensers 


A CLOSEOUT 


DIRECT TO YOU 

Of One of Americans 
Smartest Portable Radios .... 

A SUPERHETERODYNE DATTERY RECEIVER 


REGULAR SELLING PRICE 


NATIONAL UNION 
I RADIO CORP. 

j NEWARK, NEW JERSEY 


WHILE 

THEY 

LAST! 


MODEL RC-15 COMPLETE WITH 
TUBES AND BATTERIES. 


I 

! 


RADIO ENGINEERING 



ltr.\ Tnstitiile.s otTcr an liiteiigive r<iurge of 
liifih standard emhiMrlnr all phases nf Itadio 
anil 1'elevision. i'raotir.il traiiiinfC with mmierfi 
en It I pi 11 Pill at .V<-\v York aii«i Clilr.i«o grliools 
Al.so specigllzi'd fotiix-s and iinrae Stirdv 
Coursp.s under "No ohIiBallon" plan. Catalog 
Dept. RT.38, 


RCA INSTITUTES, Inc. 

A Radio Corporation of America Service 
75 Varlek St., New York 1154 Merchandise Mart, Chicago 


ELECTRIC EYES 

can supply cutnplete Electric Eye at Imv cost or 
TT can supply relays. Photo cells and oilier parts for any 
Elect l ie Kyc device also for riioio Kleclric ItiirBlar Alarms 
at reasonulile Price.s. Infra red tillers for prodticInB In- 
visltile liRlit can he supplied at 2.5e each. These are 
'hiiiiliis ill linmeter aud will tit our 9Undar<i llKlit source. 
Special pliolo cieetrlc devices built for any puriwsc. 

ELECTRONIC PRODUCTS CO., St. Charles, Illinois 


Please Sau That You Saw It in K.adio-CiiaI’T 


DEVELOPMENTS INCREASE 
RADIO'S VOCATIONAL 
APPEAL 

(Continued from page 299) 

RADIO BROADCASTING (INCLUDING 
SPEECH INPUT EQUIPMENT] 

I'txiffress in the fielil of radio broa4lca.sting, 
apart from television, was characterized not so 
much by the arinuuncenient of new developments 
as by the continued and intensive .iiiplication of 
existing techiiiiiue to practical service- 

In Europe the trend towards higher powers 
continues to be marked anil, among other coun¬ 
tries, Helgium, Holland, Lithuania and Turkey 
must be adiletl to the list of countries which 
are either arranging for or actually installing 
new stations of lOO k\v. rating and upwind. In 
some instiinees entirely new stations are pro¬ 
vided. while in others it is a case of extending 
an existing statit»n which is the fortunate 
assignee under the l.,ucerne Plan of an unshared 
wavelength, the maximum exploitniion of which 
is most desirable. The extent to which this trend 
towards high power has already made itself 
felt is shown by the fact that about 1 in T of the 
250 existing medium- and longwave stations in 
Europe and Northern Africa are now rated at 
100 kw. or over, and about 1 in 4 at 50 kw. or 
over, while ->5 per cent have a rating of not 
less than lu kw. In the United Slates, where 
broadcasting does not receive tinancial sup|K>rt 
from government sources, the use of high-power 
stations is not so widespread : but transmitters 
with outputs of 50 kw. are not uncommon and 
manufacturers have in hand designs for powers 
up to 500 kw. (with WLW in Cincinnati now 
operable with up to 700 kw.— Editor). 

In Great Britain the British Broadcasting Cor¬ 
poration have opened a new medium-wave "Ke- 
gional” station of 80-kw. rating at Stagshaw. 
This station, which was supplied by Standard 
Telephones an<I Cables, Ltd. (Ixuidon), employs 
the modern high-elUciency method of final^stage 
class B nioilulation. A similar station is to be 
erected at Start Point in South Devon. 

The British liroiidcasting Corporation has fur¬ 
ther extendcil the utilization of synchronized 
carrier operation and now has 3 groups of 2 
stations and one of 3 stations operating on this 
method. Individual tuning fork contrtd of the 
master oscillator is usetl at each station in a 
group, the tuning fork being itself held in step 
with a muster fork to which it is connected 
over the telephone cable network. 

The Norwegian Administration has introduced 
synchronized carrier operation for a group of 
3 stations and contemplate further extensions of 
the system. The local oscillators are held in step 
by periodic application of a synchronizing signal 
sent from the muster station over wire lines. 

Shortwave long-ilistance broadcasting services 
have recently assumed consitlerable importance 
its may be guuge<i from the fact that there are 
alrt*ady over 100 specific wavelength assign¬ 
ments for this purpose. Here again increa.‘<e in 
station power is very noticeable. There are now 
some 30 st^itions rated at 10 kw. or over. 

At Daventry tlie British Broadcasting Corpora¬ 
tion has added 3 new transmitters for the 
“Empire” service, 2 being rated at 50 kw. car¬ 
rier output at 22 niegacydes. These 2 trans¬ 
mitters were supplieii by Standard Telephones 
and Cables. Ltd.. London, and were brought into 
service in time for the worldwide broadcasting of 
the ceremonies at the Coronation of H..M.. King 
George VI. They are designed for rapid selec¬ 
tion between 4 preset wavelengths, and operate 
on the high-efficiency clas.s B final-stage modula¬ 
tion system. Another interesting feature is the 
use of "inverted" radio-fre<iuency amplifiers. 

A transmitter of similar type is now being 
manufactured in Italy by Fabbricu Appareebia- 
ture per Comunicazioni Elettriche, Milan, for 
the Home station of the E.LA.R. (Italian Broad- 
ca.sting Co.). It will have a rating of 100 kw. 
This station will also have a second 100 kw. and 
a 50 kw. transmitter, making 3 powerful short¬ 
wave sets in all. 

In Austria KAVAG will install a 50-kw. short¬ 
wave st.'ition which will be manufactured by 
Czeija NissI and Company, Vienna. The 100- 
kw. me^lium-wave sUition at .Ankara, Turkey, 
will be supplemented by a 20-kw. shortwave 
station, while Switzerland and other countries 
are contemi»lating high-power shortwave trans¬ 
mitters for similar service. 

The provision of broaticasting service in India, 
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UTifler the aegis of "All-India Radio”, has now 
been placed on a firin basis. Phe plans provide 
for services on medium wavelengths, for some 
of the larger cities, and on short wavelengths 
for general dissemination over the whole I*on- 
insula. A total of 13 stations has so far been 
projected; of these, 8 will be on medi'ini wave- 
letigths, serving the cities of Delhi, Lucknow, 
Lahore, Trichinopoly, Dacca, Madras, Ilonibay 
and Calcutta ; 1 will be on shi>rt wavelengths and 
located at Delhi, Madras, Bombay and Calcutta, 
for regular transmissions : while still another 
shortwave st.ation. located at Delhi, will bo iiae<l 
for special tran:<nitssions. The scheme includes 
the existing medium-wave stations at Delhi (20 
kw.). Bombay (1.5 kw.) and Calcutta (1.5 kw.). 
The new medium-wave .stations are to be of 5 
kw. rating, while the shortwave sbitioiis will 
he of alKjiit 10 kw. rating. 

The Australian Govcniment is continuing its 
plan of increasing the broadcasting service, and 
4 ne'v 10-kw. nHujium-wave transmitters are 
being manufactiin d by Standard Telephones and 
Cal>lcs (Australasia), l.td. The number of class 
B advertising sta ions has also been increased 
and several old staiions have been modernized. 

St^ nth Africa ha-' oialered the first 2 relay 
statioms planned to proviilc service to outlying 
points not well serveil by the central stations. 

The design of studio and speech input e«iuip- 
ment can now be said io be stabilized on the 
basis of main power supply to all amplifiers 
except perhap.s tho.se imme<liately following the 
microphone. In some cases the amplifiers ase 
indirectly-heated tubes, and each amplifier has 
its own \.C. |)Ower supply unit with rectifiers 
for plate and gri<l supply; in other cases 
<lirectly-heatc<l tubes are u.se<l with rectified A.C. 
smoothed by floating batteries, this arrangement 
having the advantage of proviiling in itself an 
emergency supply system to care for short- 
))eriod interruption of the main supply system. 
The carb<jn microphone has been almost wholly 
replaced by microphones of the electrodynamic 
or ribbon pattern, and bidh directional and non- 
directional types of microphone are now used. 
Recording apparatus for either disc or tape is 
usually installed as an essential part of the 
e<iuipment. 

Following the improvements which have been 
made in recent years in the transmission iiuali- 
ties of telephone cable systems, the policy of 
partial or complete centralization of studios has 
been adopted almost universally. An example of 
such centralizatinn is that of the Belgian In- 
stitut National de Ka<liofIifTusion. which has re¬ 
cently placed an order with the Bell Telephone 
Co.. .Antwerp, for the complete equipment of a 
group of 23 studios at the LN.K. headquarters 
ill Brussel**. The enuipment required iise.s in¬ 
directly-heated tubes with individual amplifier 
power packs, and includes separate control posi¬ 
tions for each of 21 studios, a large bank of 
output and monitoring amplifiers and a record¬ 
ing room, together with central control and dis¬ 
tribution positions. Connection between the 
various studios and control positions for pro¬ 
gram, monitoring or control purposes, and their 
connection to the outgoing lines for distribution 
to the .stations serving the French and Flemish¬ 
speaking zones of Belgium, as well as to the 
shortwave station serving the Belgian Congo, etc., 
are all ma<le through a special roUiry automatic 
exchange equippcil with elaborate signaling an<l 
interlocking circuits. An SO-db. amplifier signal- 
to-noise ratio is specified, together with a 100-db. 
signal-to-crosstalk ratio. 

A few years ago the "relaying" of a program 
from one country to another was an exceptional 
event. To<lay it is commonplace, and concerts, 
observers’ reports and Items of special interest 
are every week passed over the international 
telephone network to be broadc.'ist as a matter 
of routine in some country other than that in 
which the item originated. In the broadcasting 
of the Coronation ceremony of II.M., King 
George VI, however, the year witnessed a relay 
of unusual magnitude, in which the broadcasting 
authorities of no fewer than 20 different coun¬ 
tries relayed the n-ogram directly from London 
through their own stations. 


ROSS A. HULL—DEAD 

As we go to press we hear of the untimely 
death of QST Editor Ross A. Hull. Mr. Hull was 
electrocuted accidentally while experimenting 
with high-voltage ra<lio apparatus at his home. 
The entire ratlio fraternity mourns a great 
e<litor an<I true extierimcntcr. 
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■ 62 NEW MODELS 
^^FEATURES! 
LOW PRICES! 


7eS THEM IN ALLIED’S NEW CATALOG 

Dealer.s ? See the sensation;.I new value- 
giving Knight Radios in ALUED's giant 
1939 Catalog! 62 new models with new ad¬ 
vanced features, new beauty, finer tone, and 
better per forma nce—as low as $6.95 ! 4 to 
16 tube models—new "Tiny Knights", now 
low-drain volt battery sets, new push¬ 
button models, new AC, AC-DC, 32 volt, ami 
auto receivers—all backed by Radio's 

Strongest Guarant#»e! See the money-making 
Knight phono-radif>5, phonographs, and rec¬ 
ord players—all pricetl remarkably low 
to bring you greater savings and bigger ^ 
profits. Also, Radio’s Most Complete / 
range of Test EquipnM*nt. P.A. Systems, / 
Amateur Goar. Build-Your-Own Kits, / 
radio parts for every repairing or bujid- / 
ing purpose, tools, books, etc. You'll / 
save more and profit more with AL- / 
LIED's 1939 Catalog—send for it? / 


ALLIED Radio Corp., 

Dept. 2 L-f). 833 W. Jackson Blvd., Chicago. HI. 


Send Mio your new 1939 Catalog—Free. 

NAMK . 

ADIiUFSS 

CITY .. STATE 


RADIO EXPERT-iLaMiATHOME 


RADIO SPECIALISTS NEEDED 


Modern receivers with their complicated circuit $y$- Your possibilities 
terns have knocked out the old time cut-and-try ahead are limited 
radio fixer. Trained men with up-to-the-minute but you must know 
knowledge are needed to service these new jets. must be a radio 


HERE IS YOUR OPPORTUNITY 



OF EXTRA COST 


train you. 

PRACTICAL TRAINING 
AT HOME 

Our home study course is practical “shop .and 
bench" training combined with a thorough set 
of practical lessons prepared by an experienced 
Radio Service engineer. Four working outfits 
are also furnished. 

MAKE SPARE TIME 
MONEY 

Our training is eompfete and praetical. We 
show you how to make money almost from the 
start. The course can easily be made to pay 
Its own way. Investigate now, write for free 
book of details. 


of making money and getting 
only by your ability and skill— 
more than the other fellow. You 
service specialist, as R.T.A. can 


WHAT R.T.A. STUDENTS SAY 

.Vor«<»od. Ohio 
I have romiorled wHh a lafKi- firm 
as Hadio Service Manager and 
wish to extend my tlianks for your 
Iwlp. 

JoKedli Kadlcn. .Ir 

Yorkville, Ohio 
From Aug. 1 to Dec. 7. 193ft. I 
repairril lft3 radios and Put up 
43 aerials which is very good for 
Part time work while studying, 
your rotirse. 

Chas. Koerher. 


Ittiout cli'lay we equip RADIO TRAINING ASS'N OF AMERICA 


To stnrt ynu maklnt; money 

_ __a. 


Polnt^ IteAlRtanre ’Teiler.*^ Depl RC-118, 4525 RAVENSWOOD AVE., CHICAGO 


Please Say That You Saw It in RaDIO-Craft 
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MAIL THE COUPON AND SAVE 


CONDENSER BUYS 


8-8 MFD. 
280-380 V. 
5-5 MFD. 
40 VOLTS 


Compirtr dry electrolytic filter and by 
p.i<« block. 8 mfd. at 380 v. peak, 8 nifd. 
at 280 V. pe.ik, 5^5 mfd. at *40 v. peak. 
Coded lc.ids» uitli tlaiige. 



K 672 —\ our Cost Each.. 


10c 

INVERTED WET ELECTROLYTICS 

Round aluminum cans hiKl' by lit 

dijmetcr viih walnut for nlouniin);. Can is nc^a* 
tivc. Limited 4{Ujntiiv. 

Stock No. Cap. Mfd. Wkg. Volts Each 
K709 30 125 fe 

K7IO 16 320 14c 

K7I2 8 375 12e 


MAIL THE COUPON AND SAVE 


LAFAYEHE 5 TUBE MODEL C-39 




Radio triumph 
of the year is this 
Lafayette, 
"midget" 
rl wShI model, with 

cabinet of 
smartly molded 
plastic, its five 
hi - efficiency 
tubes give your 7 tube performance. 
Lafayette Model C-39 is truly a standout buy. 
A few feotures: Automatic Volume Control, 
new Wave Trap, illuminated Clock Dial. 
Full story in our FREE catalog. 




Tht' vatalu^ that husi rrery- 
ihittfi in roflio, Yoti anrv 
on everything yon huy. 
You hare more than 50 ,- 
(HH^ items to elupOsC fntrtt. 
Ion f>vt value far hvyonil 
fpriee. Seatl for your VRilh 
copy of onr eataiofi ttulay. 


CATALOG 



UMOLCSflLC flflDIO S€flYIC€ 

NEW YORK, N.Y. « CHICAGO^ ILL. • ATLANTA, OA 

too ttifM awiMut *o> w. Mve !•»-»«aCMt4i« tiaii 

»OSTOM,«US 5 . • MOMX. N.Y. « NIWAXK.N.J. « iAMAICA, L. 


■ WHOLESALE RADIO SERVICE CO., INC. 

1 100 SIXTH AVENUE, NEW YORK. N. Y. 

2 Rush FREE 1939 Radio Catalog No. 73-3LA 
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paste coupon on penny post CARO 


ELECTRONIC ORGAN HELPS DIT-DAH BOYS! 

(Continued from page 272) 


An ordinary telcKraph message is sent 
over a telegraph wire by interrupting the 
electrical current on that wire in accordance 
with a code. Carrier telegraphy differs from 
wire telegraphy in that a musical tone is 
transmitted over the line wires and is in¬ 
terrupted in accordance with a code. For¬ 
tunately there are available tuning devices 
which make it possible to separate each 
musical tone from others, so we may place 
many such tones on the same line wires, 
transmitting them simultaneously and 
separating them at the receiving end by 
suitable tuning. These tones are the earner 
f regnencies. 

It is astonishing to realiz.e the number of 
such separate tones which may be placed 
on the same wires. Thus far but 10 simul¬ 
taneously have been used, but 50 or more 
can be achled when the volume of traffic 
requires such an enormous capacity, each 
tone being a little higher up the scale, the 
highest tone being far beyond the range of 
the human ear. Since the traffic of an entire 
multiplex automatic telegraph system (with 
8 telegrams being transmitted simultaneous¬ 
ly on each I, is placed upon each of these 
tone systems, the original carrying capacity 
of the present telegraph wires thus may be 
multiplied by the hundreds. 


result that a total of 06 messages in one 
direction is marie possible. Twelve of the 
22 frequencies are now in use, and the 
others may be placed in use at any time to 
take care of future business growth. 

The pitches now available for use start at 
450 cycles and go up to 6,750 cycles, with 
a gap of 300 cycles between each. Messages 
are transmitted on each of these levels at 
the same time, and at the receiving end the 
messages are separated by “tuners”, each 
of which responds only to one pitch or fre¬ 
quency. This system represents the latest 
development in what for some time has 
been known to communication engineers as 
a Voice-Frequency Carrier System but with 
lower message capacity. 

The audibility of the frequency has no 
bearing upon its usefulness for communica¬ 
tion purposes. Development work, however, 
has already started on equipment to extend 
the range to above-audible frequencies. 

To demonstrate how the organ tone 
generator functions in a system which more 
than doubles the capacity of telegraph wires, 
Western Union engineers had a regular 
Hammond organ console installed adjacent 
to a hank of carrier channel equipment 
where the organ generator is introduced into 
the system. 


“ELECTRONIC ORGAN" TELEGRAPHY 

To furnish the numerous pitches or tones 
for the carrier system, the engineers found 
it convenient to make use of the same et^uip- 
ment that is used to generate the musical 
tones in the Hammond Electric Organ. In 
the organ the key which is A above middle C 
on the keyboard, as an example, produces 
a frequency of 440 cycles, that is, 440 vi¬ 
brations in each second, and produces that 
note from a tone cabinet. Each other key 
produces a tone of another frcciuency. 

For the carrier system the engineers 
found that by choosing ftitehes ,f00 cycles 
apart they could readily put 22 on « single 
circuit. But each of these pitches can carry 
a number of messages by methods j^re 
viously used by Western Union, with the 


“TONE DETECTIVE" 

Another feature was a “tone detective,” 
which, by a series of lights placed on clefs 
of the musical scale, showed the frequencies 
of the tones produced on the organ, and the 
tones being used at any time by the gen¬ 
erator in the carrier channel system. When 
Virginia Oman, concert organist, played the 
instrument, the “tone detective” followed 
the corresponding lights without any wired 
connection whatever between the two. 

By extension of the carrier system it will 
be possible for Western Union to provide 
for growth in telegraph business during 
many years over existing inter-city wires. 

The ^yslel^ provides a vasl new field for 
t‘\p:nision of teleprapli facilities. 


NEW CIRCUITS 
IN MODERN RADIO 
RECEIVERS 

(Contijiued from page 285) 

Each section of this filter cuts the audio 
Output of the 1st R.F. 6R7 down by a con¬ 
siderable percentage and their combined 
effect is to eliminate the 10 kc. signal. 

(5) ELIMINATES TUNING EYE FOR HIGH- 
FIDELITY 

Emerson Models I)136L\V, Dl39L\V, 
DMOLW, Dl I2IAV and 1)1 I6LW. When 
a set is capable of covering a high-fidelity 
hand properly with its tuning characteris¬ 
tics^ the tuning eye is no longer a satis¬ 
factory index of the proper tuning, so it 
is switched out of the circuit. 

High-lideiity characteristics of a receiver 
circuit enable it to receive a practically uni¬ 
form signal, sometimes up to 18 or 20 kc. 
total range. Thus, if the set were tunerl to 
either erlge of this total band, it would 
show essentially the same indication as 
though it were tuned to resonance. The 
tuning eye would, therefore, actually be 
misleading as an index of resonance. This 
circuit, as in Fig. 2C, provides for switch¬ 
ing out the grid of the tuning eye as part 
of the switching to high-fidelity. The cir¬ 
cuit may he more accurately tuned by ear 
in the high-fidelity position. 


TUBES 
FOR 1939! 

December RADIO-CRAFT — on 

newsstands Nov. I -will contain 

first-release data on new tubes for 
1939! Additional information on 
new tubes will help introduce the 
special NEW RADIO TUBES 
Number of ’R.-C.’* 

RESERVE YOUR COPY TODAY 


YOUR FUTURE IN 

• 'These growint; industries need 
truLiU'd men for Siiles, icrvlcc 
openitiun. YOiir dunce for cm 
plo3‘niont and advunecmenl de¬ 
pends on thorotiRli training. 

National Scluwls offer yovi time- 
tested training. Complete, mod¬ 
em facilities anti equlprtient in 
the largest trade school in the 
West. 

NATIONAL SCHOOLS 

4000 S. Figuoroo Los Ang«l«s 

^NATIONAL SCHOOLS. D*p.. KOU . Ao**l« 

I P1r*tc trod (ret Radio aad Ttlt*l*ion Booktrt. 


Rnoio 

TELEVISION 

Send for free booklet 
that shows how you 
can prepare for thCso 
opportunities. 



Please Say That You Saw It in Radio-Craft 





































RADIO-CRAFT for NOVEMBER, 


19 3 8 


305 


THE LATEST RADIO 
EQUIPMENT 

(Continued from page 288) 

iron. This tool is now made available in a 
form no larger than a fountain pen. By 
simply pressing the steel point of the “pen" 
to tne part to he oiled, approximately 1/10 
of a drop of oil is ejected. If more oil is 
reciuired repeated pressings of the steel 
point lo the spot will eject the proper 
amount of oil. Thus no oil is wasted and no 
part is overoiled. Its many uses include the 
oiling of variable condenser hearings, tube 
prongs, button-tuning mechanisms as well 
as many non-radio items. Clips to the 
breast-pocket like a fountain pen. Easily 
refilled. Hundreds of uses; a slick item for 
Servicemen-dealers. 

OSCILLATOR-DOUBLER 
FOUNDATION HAM-RADIO UNIT 
(1691) 

(The Hammarlund Mfg. Co., Inc.) 

C ONTINUING its series of “foundation” 
units Hammarlund now brings to the 
amateur fraternity a conihiiiation oscillator- 
doubler. These units are so tlesigned that 
the amateur, no matter how inexperienced, 
can build a rig with that “commercial” ap¬ 
pearance; pre-assembly makes wiring easy 
and assures proper placement of parts. Al¬ 
though this crystal oscillator-doubler unit 
(model OD-lO) is intended for use with the 
other foundation units (described in this 
department in the July and October 1938 
issues), it can also he used as a beginners" 
transmitter with output up to 25 watts on 
2 bands with a single crystal. 

Together, these 3 units constitute a 300- 
W. a 11-band transmitter of modern design. 
The schematic circuit for this unit will be 
found at the end of this department; any 
suitable pentode or tetrode, depending upon 
output desired, may be used. Note, in photo, 
the novel cathode-coil unit at left; the 
crystal plugs into a socket at top. 



TELEVISION- 
POPS ON & OFF AIR! 

(Continued from page 270) 

transmitter \V2XBS in the Empire State 
tower, and opeiating on 46.5 megacycles for 
“picture” signals and 49.75 megacycles for 
associated soun*!. This is the only television 
station in New York City, points out N.B.C. 

A temporary antenna on the North side 
of the Empire State tower was scheduled to 
be used pending replacement of the per¬ 
manent antenna on the top of the buihling 
by a new array. 


Here is YOUR 

RADIO 

Education • 

Kvery phase of Radio, Elec¬ 
tricity, Television, Sound and 
Cathode-Ray Tubes made 
crysUil-clear by ;\. \, Glii 
rardi in his fascinating, read¬ 
able style. Never before has 
profitable radio study been 
such a delightful pastime. 

Complete Radio Physics Course 
in one handy volume 



Your Bi{ Chance 
At This Low Prico! 


^9U> 




Bring 
Yourself 
Up to Dote! 

Fill in the gaps in your RADIO EDUCATION 
—Get Yourself a Solid Foundation! 


No Futihei 
Pavmenti 


YOU need no lonKcr be held back from a 
r{ulit» career Itecause you could not spend the 
time or money t<» take a course in radio and 
electricity. You need not stay hack in a hum- 
druni boresoDTe job because you lack the liack- 
^round for the g«x)«l position just aheail! 
Here, in a single volume, is all you missed- 
and more. Here are the essentials demanded 
of every radio techniciati by modern broadcast 
stuliuns, radio service oriraninations, manu¬ 
facturers, sound-film studios, etc. Never before 
has tirotitable radio study been such a deliKht- 
ful pastime! 

Ghlriinli'M Radio Physics Course ix an ea»y to rc;i>l 
as yniir <lally ni*w«pai>vr. A few iniitntcs a tlaV Kii<*nt 
wltfi Ihla .'tmaziiiu volume will tjuickiv Iratixfortn you 
into a wclI'tr.iltiiHl r:iilio tnan. I*re|tat*v yourself f«ir 
advanrenicrit. mure mt.ucy. a conKcnlnl CKTUpatIon. a 
satlftfyiii^T prorpHftiiiii iuui Ihc rCMiilH't of your frlciulM 
iiy itilM sliimie moxiH which ts sliccr pleasure, more 
fuo tli.-ui l»ulliia?uOs or trovles. 

Many So-Called “Experts” Do Not Know Hall 
That Is In This Fascinating Volume 

Radio Physics Course Is :« miracle of condenKattiui. 
Thlfty-six volumex i.ackefl Inin natrea. c<irni>lete 

with review f«ueHtIfiiix for svlt-Hini|y. 508 helpful II- 
lusi|-:tlIons, with NCliemallc lilaKi'ams. rhartx. photos, 
etc. Never liefore have the Ikisic furls .aliuut Sounil. 
Speerli .ami Muaic l>€?en so elearly >iml UKCfully 
senied. Sever before have the fuiidaitiental iirinrlples 
Ilf f'lertricUy Ik‘cii mi easy lo ninMier aiicl m> pracilcal 
l<» use. Vo HtuiwIecitTe of matheRt-'iiirs is m,uli-ed. nor 
does it nmlicr whether or not you have ha<l any i>re- 
viouH electrical Iralnine. This Krctil Ixiok was written 
especially to teach you mdlo in your own home. 

The whole xrlctice of It.idio unodls before you. 
from elementary theory- rltjht U]i ihrouuh the latest 
.ievelopnicrts ati<i appl ical Ions, in word plciurcs an>i 
irra|»liic dlnip-ams so vivid you eantiot ever forjfet 
them, flic storv nf Television lK*conies a livint? <1rainu. 
with Its technical prohlems sn cleai'ty set t.irlh yon 
win untlcrstntni them better ilian <ln many of the 
“olfl-timers’■. The intrlc.-i,-ies of Calhoclc-iCay Tubes 
and IMHd4iel€H’tric Cells are oxplalneil away so simidy 
vou will wonder hnw ihev could ever puzzle ynn. 
Tlie facts altout )’nbl|c A<ldress Systems. Sound Motion 
l*iclurcs. Ihifinuin’apli Ph-kups l>ecome tools in your 
hands, tools w-ltb which to work in buildinff your 
ruiiirc ill the eomlni; siiecializeit Tirofesslon of Sound 
rntrineerln;:. 

Testlnir and Scrvlrlnj;: AlitoinobMe. Airciafl and 
Marine T^.nllo; Short-W»»ve Heceidlon; and invalttal.le 
Apt>cn<l!xes complete tids liU’.;e. coniprehensive Kndio 
OHjrse. makinu it the tpeatest b:in;aln iti radio eilu- 
ration of all lime? That's why It’s use4| and pratscfl 
bv more nnlif M-hools ami siudenis than any other 
radio Iwik 'r the world. Ifn complete! It's concise! 
It's easy! It's authoritative! 

10-DAY TRIAL 

\Vc want you to see tins hoolt. We want you In 
judge for yourself, in your own lioiiie and at your 


Servicemen! Servicemen! 

Build the "Super-Geno-Scope"! 
See December Hadio-Craft for 
detailed description and data! 


=A Sure-Profit Field 

for Alert Radio Men! 

HOME RADIO DIATHERMY 

Hundreds of Radio Servicemen are now repri> 
senting our Home Short wave diathermy line 
aibl acting; its our atfents in all parbs of the 
country. We offer e.xclusive territory with abso¬ 
lute protection for all acents accepted by us. 
Our Short wave diathermy line is Rtandani and 
has been definitely accepted as "fool-proof** by 
all who have made the most rigrid tests possible 
on Diathermy eutiipment. 

Onr agentm h<itf4‘ nVyrogcti h4‘tt4’r than S tO.OO a 
Futl'iiine agrnt* c/tft fOsHy tia 
better. WV »}to*v ynu hawf Write for full partic¬ 
ulars anti details on tnaking a real good income. 

SCIENTIFIC DIATHERMY CORP. 

200 W. 34 $t., Dept.RC, N«w York, N. V. 


36 Volumes in 1 
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3. Fdcctroii Theory. 
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terieu, 6. MaKiii-tlsm. 
7, KloctriimaUnetism. 8. 
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tatu-e and Cuinlenscrs. 
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Circuits. 12. FiectrU- 
Filters. 13. KIcH-irical 
Mo:iSurliii; ItiHtrumotiiii. 
14. FlectrumaRnciic Ra- 
dIalliiiiN IS. K a d I o 
TranstnlHsion. tne Brnad- 
ra^l1ll»; .system. 16. ’I'he 
Ib-.eivim; Slatlon. I»c- 
tcM-tinn with Crystals. 
IT. Elementary Slmly i.f 
the Vacuum Tube. 18. 
Vsiruum Tube Chitrac- 
lerisiiCK. 19. ronstruc- 
lloM Features «>f Vacuum 
Tulies. 20. V a e 11 u ni 


Tube Detector ami .\m.- 
PUfier Action. 21. R.'i.ll0 
Frcdueiicy .\mt>tlflca* 
tioii. 22. Superlivtern- 
ityiie Keceivers. 23. Tk>- 
ahfn of R.F. Xmiiiiflers 
ami Tun Ini; Coils. 24. 
Audio Amplifirathiii. 
2S. laiitil Slieakers. 26. 
The I5alte^-0|»erale4l Ite- 
ceiver, 27. The I'ower 
Supply Unit. 28. Flee- 
trie llecelvers. 29. Auto, 
mohile aitrl Aln-rafi Ib-- 
celvcrs. 30. l‘hon4ii;mph 
I’lckups ami Sound Am- 
idifier systems. 31. 
Short-Wave Kci-eptlon. 
32. Vacuum Tube Ap- 
lilicalioiis aiul Photo* 
electric Cells. 33. Tele¬ 
vision. 34. The Aidecina 
and Gniumi 39. TvsIitiK 
a n <1 ."lerviemt;. 36. 
Sound Motion I’ictures. 
972 pages chock.full of 
■■me.ity'* information. 
SOS graphic illustra¬ 
tions. 8S6 Review Ques¬ 
tions make self-study 
easy! 
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THE NEW 

Loiv Capacifv 

LEVER ACTION 
SWITCH 


. . for any applica¬ 

tion where multiple 
contact, low capacity 
«wiiche*» arc reqiiire<l to 
rperate at low voltap 
and currents. 

• »HOAI)CASTlN(J ■ fn ciintral panels 

for Cammercial and amateur trans¬ 
mitters. 

• RADIO KEl'EIVI.NG . . Rand rhanr- 

ioK. I F- selfrtivity, sensitivity, tone, 
and similar controls. 

• IMtHLIC address , , Centralircri 

sound, inlcrcommuiiicator, call aystems. 

• TEST INSTHTMENTS . . Siirnal Rcn- 

erators. anr'ly/.crs, lube testers, multi¬ 
meters. 

• INDUSTRIAL I’SE . . Electronic ap¬ 

paratus. sijrnallintr devices, buainca* 
macliincs. 

Centralab Lever Action Switches are furnished 
with either two or three oositlons. Index 
action can be nositive in all positions, or 
spring return to center from either side. 
Send for ^perltli atli>n SttCri nuni- 
her 628. fun her electrical 

and niecliuiiical details. 

Cen^alab 

MILWAUKEE^^ WISCONSIN 



RADIO SERVICE MAN, 


DEALER AND OWNER 


The man who enrolls for on I. C. S. Radio 
Course leorns radio thoroughly, com¬ 
pletely, procticolly. When he eorns his 
diploma, he will KNOW radio. We ore 
not content merely to teach the prin¬ 
ciples of radio, we wont to ihow our 
students how to apply that training in 
procticol, every-day, radio service work. 
We train them to be successful/ 



WIRE-LESS PUBLIC 
TELEPHONES ON WHEELS! 

(Continued from />a/;e i!72) 

the convenience of newspaper reporters and 
others in the thro tip: icathered to welcome 
the tliers. 

The public telephones were in addition to 
47 press telephone lines, telephoto, radio 
and telegraph circuits installed by the com¬ 
pany to lieip news, radio and camera men 
flash the news of Hughes’ arrival to the 
world. 

The truck on which the booths were in¬ 
stalled at Floyd Hennett Field is one of 
those used regularly to transport telephone 
booths for installation on Long Island. Con¬ 
nections to central otVice facilities were 
made l>y splicing into a nearby cable. 

This arrangement was usc<l once before, 
when the Italian ‘‘Good Will” fliers, under 
the direction of General Italo Halho, landed 
at Floyd Bennett Field in .Inly. 1933. It 
has proved such a convenience to the public 
that the telephone company plans to con¬ 
tinue its use as the occasion arises. 

PAY-TELEPHONE TRAILERS 
What is believed to be the first “telephone 
booth traHer" is being used in Maryland 
by the Chesapeake &. Botomac Telephone 
Company at public gatherings of various 
types. It was designe<I to meet the need for 
adequate telephone facilities at football 
games, fairs, held meetings, sports events, 
etc. See illustrations B and C. 

The trailer is equipped with 5 comfortable 
and attractive telephone booths, in each of 
which is installed a cradle-type handset. 

Immediately to the right upon entering 
the trailer is the desk of the attendant who 
places and times all calls and collects the 
charges for them. After the customer has 
given his request to the attendant and the 
connection has been completed, he is as¬ 
signed to an idle booth where he can con¬ 
verse with the called party in privacy. If 
he wishes to make ad<Iitionai calls, he can 
do so without leaving the booth. This is 
ma<lc possible by an intercommunicating 
circuit between the booth and the attendant. 

In planning the trailer every effort was 
made to provide comfort and convenience 
for the customer in using the telephone. 
Each booth is equipped with an upholstered 
seat, an electric fan and a heater; the 
outer loom is provided with a comfortable 
bench for waiting customers. .Mahogany 
1 walls and chrome fixtures add color to the 
interior of the trailer. 

All Maryland telephone directories, as 
well as those of frequently called cities 
outside of the state, are a part of the 
trailer’s accessoiies. 

The exterior of the trailer, which is 21 
I feet long, is in blue with gold lettering, the 
roof being finished in aluminum, .lust above 
the entrance is a neon-illuminated sign. 
“I’ublic Telephones,” which is visible from 
a consider a hie distance. 

In planning the equipment it was neces¬ 
sary to make provisions for its use in all 
localities of Maryland, whether the local 
equipment is magneto, common battery or 
dial. The result was a specially-designed 
attendant’s cabinet consisting of a group of 
I keys which control ringing, supervision. 

! holding, inter-communication between the 
j attendant and the customer, and other 
' operations. 

I During the Baltimore automobile show 
[ approximately ROO calls were made from 
the trailer; 4.500 persons stoppe<l to inspect 
or inquire about the equipment and more 
than 1,500 made some favorable comment. 

PUBLIC RADIOPHONE MOBILE UNITS 

Readers of Radio-Craft magazine are 


Westinghouse 
Power Generator 



iWanufacturvd for O. S. Sfon 


Corps 

no 


A. C. ELECTRICAL POWER 


from 0 Windmill, from available Waternower. from /our 
Automobile, fioui your Motorcycle, from your Bicycle. Foot- 
pedals ur Handcrank (for iransnorlable Kadio Traii.sinlllers, 
SirotiK I'^ll<nllil;llt3*. .\dvertitilriir '<o you want to 

operate aC Kh.IIo sets from 32 V. DC fann lUhL sys* 
terns; oi>eriiU< two Keueralors In series to j;et -00 V. 
AC: obtain two i,h:ise and thiee Phase .\C. etc., etc. 


There Are Over 25 Applications 

Some of which are: 

.\.C, Dynamo llRlitinf; from cUht to ten 20 Watt llO 
Volt lamps. Slinrt Wave 'J’ransniltter siippiyinK 110 Xolts 
AC for oi»eraihiK 'Maur’ irajismltit-r UperaiinK 110 V 
AC eO Oyilf Uatlio Itecoinr In !>r dlslrlrts. -Motor (Jen 

erator. I’ubllc Adtlross .'systems. Klectric Sirens .. 

boats, yachts, etc. Camu UklitliiK. Short Wa\p arlillclal 
“fever*' apparatus. TeleTlsimi. I’elton Wateiwheijl for 
lU'htliiK or other puriMises. .Mriilane: for llulitiiu: .•ilroiiK 
searciiiiphts or electric slKbs. Laboratory work. etc., etc. 

14 lo '-z n.I’. needed to rust Kenetatot. 

BLUE PRINT 22 x 28 in. and Four-Page 
8'/» X 12 in. INSTRUCTION SHEETS 
FREE with Generator. 


Gener.itnr, as descrllicd. inrlmlliiK four re- 
piaremetii carlion hiuslies. Itlue prltii atul 

instruct iotis .. 

Send 52.00 dcnosll. balance C-U.IL 
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Shiptiing weight 18 lbs. 

(Heplacement carbon brushes bou«hl separate $1.50 l/r 
set Of four. Set of instrurtlons boiiuht sepaiate $1.00.> 
MONEY Hack (JUah S\'KE 

WELLWORTH TRADING COMPANY 


GO/^est Washington Btvri.. Dent. RC-ll-38. Chicago, jll^^ 


FREE 
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SAVE MONEY 
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rellubllliy. (lei I'lttnU' of fdi; .'Usliins Like >«mi jdek 
ol ilm nu.riii;; sallies sl.o«ii In till ymir pleMUt ne,ils 
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WAITING ' '>1 

send postal or Ictfrr Nri nliliv;at Inn Sntiie tmikiilii 
offers liiiilied- riisfi your leoiiesl white slocks are -d 
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A Scoop by Superior! ! 
D.C. VOLT-OHM MILLIAMMETER 



A sensationally low priced new pocket-size 
volt-ohm mil Ham meter. Peatures a 3" 
sonVal type 0-1 meter, accurate wit.hin 'l^r 
Precision resistors. No external batteries 
necessary. Neat aluminum etche<l panel. 


SPECIFICATIONS 


0-5 volts D.C. 

0-50 volts D.C. 

0-500 volts D.C. 

0-10(10 volts D.C. 

0-600 ohms 


0-5 ma. D.C. 
0-60 ma. D.C. 
O-lOO ma. DC. 
0-500 ma. D.C. 
0-600,000 ohms 


Model 1100-S supplied with 
batteries, test leads and in- 
strtictiun.s. Size x 3*/^" 

X 2Vj": shipping wei^rnt 
4^4 l6s. Our net price... 

SUPERIOR INSTRUMENTS COMPANY 

136 LIBERTY ST.. DEPT. RC-II NEW YORK. N. 


FREE TRIAL OFFER 


NEW REMINGTON NOISELESS PORTABLE!, 



(Iiiaraateed by the fartory. Standard kt<yboard. 
Autnmatir ribbon rerersc. Variable line spacer 
and all tile roiirnib mes of the tliiesf poridhle *Tep 
built, ru’S thtt VOISF^LKSS feature. Act now. 
Send coupon for details. 

You don't RISK a Penny 

We send yoLi Item imp on .Noiseless Portable for 
10 days' free trial. If not snllsfled. send It back. 
We |iay all shipping charges. 

Typing Course and Carrying Case 

'lou will receive h'MKK a eumnli-te slmulined home 
course In Touch TypinK. a handsome sturdy carrying 
case Is inrliided. .Vo obligation. Mall coupon for 
full detail*— .\<IW 


Remington Rand, Inc., Dept. 189-11, 

4C5 Washington St., Huffalo, N Y. 

Tell me. without obligation, hmv to get a Free Trial 
of a new riemington NoJseles* Tortable. including CJir- 
Tying ^80 and Free Typing Course for as little as 
Itic a day. Send CAtnIogue. 

.Name . 

ddresi . 

CXT . ..... 


PHONOSRAPH RECORDS 

t2-DECCA. BLUEBIRD or VOCALION records-SI.OO 
8-VICTOR. COLUMBIA or BRUNSWICK records-SI.OO 

luACh record is the standard lf>* and plays both sides. 
Hot dance niinitters. roeal liiatniriienial. waltzes, old 
timers, cowIki>-. hill billy, etc. 

All popular artists. Hurry sMiile they last. No C.O D.'s. 
Write for Nttw Padie and /*/to»iOffrap/r Catalog 

UNITED RADIO COIVIPANY 

f58-P fMarket Street, Newark, N. J. 


WHY PAY MORE? 


ALL TUBES GUARANTEED 


IV 

$.25 

2525 

$.30 i 71A 

$.20 

6C6 

.30 

27 

.25 112A 

.25 

6E5 

.35 

35 

.25 199 

.25 

22 

35 

45 

.20 1 201A 

30 


WRITE FOR COMPLETE PRICE LIST 


NEW YORK RADIO SUPPLY CO. 

152 West 42nd Street New York. N. Y. 


familiar with Western Electric dial tele¬ 
phone radio equipment now beinpr installe<l 
on tujrs, tenders, yachts and small-boats to 
alTord local and long-distance communica¬ 
tion over the regular Dell Telephone land 
lines. It is but a step from employing this 
equipment on board a boat to setting it 
up in a truck, and thus making dial tele¬ 
phone service available by radio wherever 
normal telephone facilities may he unex¬ 
pectedly overtaxe<l; as described above in 
connection with the application of the 
mobile telephone trucks that at present are 
limited in operation to localities which will 
permit a cable connection to be run-in from 
the truck or trailer to a nearby telephone 
outlet. 

Several antennas may be lequirtMl to per¬ 
mit simultaneous 2-way conversation be¬ 
tween more than one couple. One antenna, 
however, as described in past issues of 
may be used for simultaneous 2- 
way conversation between 2 people. 

Of course, it would be necessary to set 
up permanent posts or stations for main¬ 
taining contact witli the mobile units, hut 
many such stations of nearly the requisite 
tlesign are already in use, on both U. S. 
coasts and the (Jreat Lakes vicinity, in the 
previously-mentioned maritime service; and, 
perhaps, could he utilized to meet land nee<ls 
in emergencies or on special occasions. 

Anyway, it’s a forward-looking idea that 
does not seem to present insurmountable 
ditliculties. In fact, from an experimental 
standpoint, available means are adequate 
for putting the radio mobile telephone pay- 
station system into operation tomorrow. 


CASH-IN ON YOUR 
RADIO EDUCATION 

(Conthmed from pa ye 265-266) 

V, E. JENKINS (Cotttuiued) 

house when lacking saws, hammers, etc. 
Likewise, knowledge alone will not service 
a radio set. E<Iucation with the proper test¬ 
ing equipment is the unbeatable combina¬ 
tion. 

Be judicious in the selection of equip¬ 
ment. Make every dollar expended return a 
dollar’s worth of value. Fundamental test 
apparatus with practically unlimited life 
represents the utmost in dollar value. Money 
saved buying the right equipment is money 
earned for your business. 

The rapid-moving radio picture sees the 
introduction of a host of servicing methods. 
By means of romantic merchandising ideas 
woven around each method. Sorvicenien arc 
ofttimes led to iturchase useless equipment. 
Don't complicate your methods of servicing 
by trying to master every new technique 
intioduced. Hducation is always in terms 
of fundamentals and there is no substitute 
for them in test equipment. 

Manufacturers of test equipment as a 
whole are sincere in trying to produce thor¬ 
ough. yet simple, equipment. However, the 
rapid pace of the radio industry has re¬ 
sulted in some manufacturers producing 
equipment of doubtful nature as far as the 
entire servicing industry is concerned. Test¬ 
ing by means of unconventional, passing 
methods must of necessity result in a mass 
of test equipment whose cash value or earn¬ 
ing power to the servicing industry is low. 

The wise Serviceman, who wants to keep 
his business paying dividends, will builil that 
iTUsiness on the basis of using fundamental 
test units. 


OVER THIRTY BIG OFFERS! 

Tlie (lassifleO Ad\L‘rf Isinic sieotion wliirli appoars 
PaKC 316 of tbU IsMie coniaitis iimny interesfint: orT**rs 
end serticfs. TUlt.N TO IT .\(tW . . HE\D IT 

FltOM STAIiT TO l- I.NlJiH 


HOME TALKIES! 


Read December Radlo-Crafl for 
Make** Articles 


”How to 


1 



RIDER 

MANUALS 

Now 

in 

9 

VOLUMES 


It takes nine men to 


make a championship 
baseball team. 

I . . . And in radio it takes all NINE Rider 
Manuals to make a '*big league" outfit of a 
radio servicing business. The New Rider 
Manual Vol. IX will hurl you right into the 
money class. This great Manual gives you 
1650 pages of the most complete and 
authentic compilation of servicing data 
available in the industry. Thousands of facts 
and easy>to-understand diagrams and expla¬ 
nations are given, plus an entirely new, 
64-page "How It Works" Section—the most 
"talked of” feature of Vol. VIII. There is also 
a 140-page easy-find index on all NINE 
Volumes, now containing a total of 11,270 
pages. Vou need the new Rider Manual 
Vol. IX with all its extra features. 

Place your order with your jobber foc/oy. 


JOHN F. RIDER, Publisher 

404 Fourth Av®., NewYork City 
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HICKOK ELEC. INSTRUMENT CO.. 
10401 Dupont Avo.. Cleveland, Ohio 

Crntlernen; .<pn<l Infortimtlon on ‘Muuibo" 
Veil (Him .Mllllaitiiiietcr. 


Name 


Address 


City & Slate 


$50, $75, $100 A WEEK 


IN TELEVISION? 


Yes It’s NOW Being Oone! 


money is beinK earned in Television 
riKht NOW. TODAY! We can TKOVE 
this! Get your share! Television offers 
you a fascinatimr. new, uncrowded fiehl. 
with unlimiUni money-making opportuni¬ 
ties. Don’t be one of those who will 
say, "I wish I had.*’ ACT NOW ! 

TELEVISION 1$ ON THE AIR! 

Already there arc 18 TtdecastlnK Stations In 
Ataeriea. I'rotrrams are hpinB broadcast. Tele- 
rlsioti Itct'clvers are on sale, 'rremetuloiis i>ro- 
Kres.-s has Tteeri nilile. The above fa^•t^ arc 
definite Indications that TKIXVISION HAS AU 
UlVKIl! Nwv Is the time to Ket in ou Hie Broninl 
fhKir? 'rrain for your future In_ Tei.-^Isitm in 
which you may eani $1500 to $7r.00 a year. . 
A.T. 1. b now irainintt more nicn for Television 
than any other orB<iiii/.aiiiiti of Its kind. A com 
Idcle Television Kceelver and Transmitter includ¬ 
ed with yonr truIniiiK at .N'O EXTUA CtiST. 


SEND COUPON FOR FREE DETAILS! 

We want to inil the "IMdenre’* riKhI In yonr 
hands. It erwls you nnlhliiK to Investlj:are. This 
may he the turnlnu point In your life. ‘ Get 
out of that nif ■ Get Inin Television! 


AMERICAN TELEVISION INSTITUTE ;! 

433 E. Erie St.. Chicago. Illinois. RCl 138 | 

Ocnilemen I’lease send me your Television | 

iMiok literature, anil cmtiplele details. It Is | 

• ndersinod lint all this Is free. No obliBatlon. | 
NnihluB to hay. I 

Niiriie .. A Be | 

Street . . | 

City . Slate J 


QUICK, EASY MEASUREMENTS— 
SENSATIONAL HICKOK “JUMBO” 
WITH OHM MILLIAMMETER 

with 9^’ (ViETER 


WIDE COVERAGE AC—HP Vnlis. hC .Mlcroam- 

TTIUC OUT tnMut l>.r .MUIIamperes, Kesis 

tance. Decibels. Output. lIlKhly sensitive nmvement. Scale 
over lonK. easily read from any anKle. HuBiteiL 

HICKOK hiiill thriioiit. r.xcepllonally Imv price for high 
uuitliiy instrument. 

Mail coupon for full inform.Ttion. 

HICKOK ELECTRICAL INSTRUMENT CO., 

CLEVELAND. OHIO 


RADIO TRADE DIGEST 


BUILDING FOR A BOOM— 

IS TELLY THE ANSWER? 

(Continued from page 289) 

while 3% stated that it was helping sell 
radio sets right now. Hut the largest num¬ 
ber (51.4%) believe it has little or no effect 
on present business. 

The response to the query as to whether 
the actual arrival of commercial television i 
woultl help or harm biz was more along 
expected lines. No less than 72% of the 
trade replying thought that television 
would cause a boom in radio, while 15.6% 
believed that it wouhl he of little, if any, 
advantage to the tnule. Only 12.4% thought 
that it would retard the radio business. 
A few of the unresponsive replies, not con¬ 
sidered in figuring percentages, stated their 
writers’ belief that real television would not 
arrive “in our lifetime.*’ 

Prices at which television sets should sell 
well to the public, while allowing a reason¬ 
able profit, were set everywhere from $25 to 
$,500. These prices were arbitrarily divided 
into 3 groups. 34.5% of the replies put a 
maximum price of $100 on a good television 
receiver; 55.2% priced television receivers 
between $100 and $200, while the remaining 
10.3%c figured that a good set could not be 
sold under $201. 

And what docs the trade expect television 
to produce? All answers indicated that jiic- 
tures must he bright, clear, detailed, and 
free from dicker. The size believed a<lequate 
ranged from 4x4 in. to 3x4 ft. The fol- 
lowMng tabulation shows the breakdown: — 


5 x 7" or less . . . 6.5% 

5x7 to 8 X 10" (inc.) . 36.5% 

8 X 10 to 11 X 14" (inc.) . 24.2% 

11x14 to 18 X 24" (inc.) . 26.2% 

18 X 24 to 36 X 48" . 6.6%, 


From the foregoing, it would appear that 
a picture about 11 x 14 ins., goo<l in every 
respect, and produced by a receiver selling 
at $100 is the trade’s ideal of television. 
There is no question hut that it would bring 
about a boom comparable to that experi- 
enced in the early ’20s. But is it commer¬ 
cially possible? 

The answer still lies in the laboratories. 

(SC\T MOST}!: Startling opinions on 
facsimile, hy the radio trade. Is its success 
possible or even probable? han't yniss these 
answers to the RTD survey.) 


PHILCO SECRET MYSTERY 
CONTROL EXPOSED: 
KADETTE TO COMPETE 

(Continued from page 289) 

to any receiver already in use. At press 
time, no prices or <letails of the Kadette 
were available, but it is the opinion of the 
trade that it would he a red hot seller if its 
price installed is conqiarahle with that of 
a midget set. 

FCC Still Making Tests 
Also at press time, the FCC was prepar¬ 
ing to test not only the PMC but also a i 
number of other radio-actuated devices, such 1 
as burglar alarms, door openers, etc. ' 

The RTIl reporter has seen the PMC and 
is enthusiastic about its operation, although ^ 
he had not listened to a set operating on 
80 iDeters while the Philco was being mys- | 
teriously tuned. The FCC will, no doubt, 
make a test of that sort—and if Philco 
passes it satisfactorily, the “industry leader” 
quoted in Sept. RTD will be out $100. Which 
is more than likely. 


PERSONALS 

(Continued from page 290) 

Robt. (“Corey”) Corenthal, former asst, 
to pres, of Keiss Advtg., Inc., resigned to 
become adv. mgr. of Terminal Radio Corp., 
N.Y.C. 

Harry F. Mickel, with RCA 12 yrs., suc¬ 
ceeds P. A. Anderson (resigned) as Mgr. of 
the co.'s police radio section. 

Personnel of the KM A fact-finding com¬ 
mittee on the wage-hr. law inclutles J. R. 
Howland, chairman, Phila., R. K. Kane, 
Camden, N. S. T. Thompson. Chi., C, .1. 
llollatz. Owensboro, Ky.. & Octave Blake, 
Plainfield, N. J. 

Roster of Chairmen of RMA Com¬ 
mittees:—Dr. W. R. C. Baker, Engineer¬ 
ing; V. M. Graham, Standards; L. C. F. 
Horlc. Parts & Safety; II. A. Crossland, 
Service; E. T. Dickey, Best. Receivers; R. M. 
Wise, Tubes; H. S. Knowles. Sound Equipt.; 
A. F. Murray, Television; .J. H. Pressley, 
Auto radio; !. J. Kaar. Television Receivers; 
E. W. Engstrom, Facsimile. 


TELEVISION ACTIVITY 
INCREASES 

(Continued from page 292) 
Announcement states that course has been 
comiiience<l because “basic system of tele¬ 
vision is unlikely to undergo any immediate 
major change.” 

New Zworykin Patent 

U. S. Pat. No, 2.125.997, assigned to RCA 
hy Dr. Vladimir Zworykin, covers a new 
system for sending & receiving ultra-short 
waves between synchronized xnitr & re¬ 
ceiver. Fading at recei\'er causes a shift 
in the freq. at xmtr, changing angle of re- 
fiection of the wave from the Kennelly- 
Heaviside layer. 

This is good for relay stations & similar 
rehroadcasts; not intended for individual 
sets. 


SNOOPS & SCOOPS 

(Continued from page 290) 

G-f”# electric thermostatic control crib 
blanket keeps baby warm & should peddle to 
modern mommas; low voltage makes it 
ultra-safe, & it’s shockproof even if wet 
. . . . \'f{C signed to pay its 31 sustaining 
announcers $110-$250 a mo. for next 2 yrs. 
. . . . FTC is still working on fair trade 

rules for set mfrs. Vhilco's Warranty 

Labor Service, covering parts & labor on 
custom-built auto set repairs within 90 
days, now covers Fords & Lincolns, too. 

Fr. Chas. Coughlin. iWio was going 
to keep mum if Lemke got the ax in 
'Si!, will be back an the air commenchig 

\'ov. 3 . hespite reports that .MBS 

IS readying un R('A telemitter for fall 
(Continued on page 310) 


IIaihiy B. Levy. vice-I’resident and 
General Maiiajier of tlie Aeolian 
Company of Missouri. BC.\ dislrih- 
iitors« died from n sudden lieart at¬ 
tack tlial overlook him as he was 
walking ill the street. Mii. Levy, who 
was only 10 years old. has hecri prom- 
iiieiilly rden!ilie<l with the music 
nierchaMdi.>Je and radio Inisiness for 
flic pas! 20 years. He was one of the 
best known and liked men in the 
industry. 
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Si 2 e of box; l2> 



Skipping Wt. 3 Ik«. 




With this PYRO rANTAORAPH turn 
leisure time into profitable hours. Make 
money a novel, easy way — "Burn Your Way 
to Extra Dollars with Pyro Pantagraph." 
This rlocfrlral outfil Is especially (lesiRnol for 
burning designiv pertuanently on t.eaiher. Wood. 
Oprk. Gourds. Bakelllo, etc. Simply plug the Pyro- 
electric Pencil m any 110-volt .\C or DC outlet 
and It Is ready to be used. Plug and cord fur¬ 
nished as pari of equipment. 

By the use of a special Pantagraph Included In 
the outfit, any leslgn niaX be reproduced either In 
original, reduced or enlarged form. 

Ouitti consists of; one Pyro-clectric 1‘encll: one 
I'untagraph; three hardwood plagues; one bottle of 
Varnish; one Brush; one tracing tip and four-page 
Instruction sheet. 

Outfit u’itt he fortvariJfti by Express Collect it 
not sufficient postage iuciufted u.ith your order. 


WELLWORTH TRADING COMPANY 

558 W. w as hing to N BLVD. . Oept. .11, Chica go, m. 

CASH TN 

ON YOUR SPARE TIME! 

300 WAYS 
TO MAKE 
MONEY 

ONLY 

2Sc 

Per Copy 




, MAIL ORDER PLANS 
/TESTED MONEY MAKERS/ 
BUSINESS SECRETS ' 
SUCCESS SCHEMES 


PAGES 


BRAND 
NEW BOOK 
40.000 WORDS 
in TEXT! 


SOLD ON A 

MONEY-BACK 

GUARANTEE! 


In "CASH IN" 
you get ALL the real 
money-makers do/m. 
of ProlitaMi tested mail 
orvler plans, rrmndential business do/.enl of 

Praetleal tested furtnulas. successful tested .'^rhemes 
actual experlcljce.s of men who luve started on a 
slioosiring- with less than $10 capital. 

Buyers of This Book Tell Us — 

. Biggest value 1‘ve yet to see. Book is 
worth at least a dollar." S, BUDA. B klyn. N. Y. 

. . . ’Your hook is as good If not better than 
others selling at 

GKOIUJK BBCNKT. Montreal. C#n. 

. . . "f.\SH IN Is the best value I have yet 
to see in the mall order •'M.' 

h.\WUK.Vt E FOX. Brooklyn. N. Y 
"Cash IN" contains only tested Idea# rfwcririi; 
every t.vpe of full—or spare-time enterprise It's a 
■’niaslendere” In business venture.*. 

25 CENTS per copy. Sent POSTPAID anywhere 
upon receipt of 25 cents U.S. stamps or coin. 

NATIONAL PLANS INSTITUTE 

244.R FIFTH AVENUE NEW YORK, N. Y. 



Correspondence Courses In 


"ELECTRICAL ENGINEERING StS? 

trleal field. Pro .are vi.umoif. at Low Cost. Tor sernre fu¬ 
ture. Modern. .hit lifted, you can undorsiand iiulckly. 

RADIO ENGINEERING P"® course in r.adto. puP- 

nHuiv K.nuinb&ninu j|^ address, photo -electric work. 
Trattis you to he suiter.service m.in. real vacuum lul>e 
technician. £xpt-r. kttn furnished. Diploma on completion. 
Tuition, S2 5. cither course. Deferred payment plan. 
C t C Get copies of ochool rafalogs, student 

■ ^ ^ magaxlnca, complete details. SEND NOWf 


CASH-IN ON YOUR 
RADIO EDUCATION 

(Copfiinted from page 267) 

LEON L. ADELMAN Cohtinued) 
eiiterinp its merchandisinjr tield; tior tloes it 
allow tiotnilcd tlescription of the innumera¬ 
ble ideas that go to make up a catalog, a 
sales campaign, a follow-through on a new 
instrument design with a view to tlctcrmin- 
ing its possible sales value, and so-on. We 
will, however, gloss over these factors 
before presenting our conclusions regard¬ 
ing future prospects in radio merchandising. 

Intelligent application of theoretical 
knowledge gainctl in the school room and 
laboratory, an<l practical experience gained 
in radio are an enviable combination to 
meet entrance requirements. Want a for¬ 
mula for success? . . . here it is: Work. 
It frequently is part of the department 
head's job to kee]) the lights burning late 
in the home-office, seeing to it that every 
order has been filletl. Mostly, though, he is 
on the road. Air travel speeds the journey; 
if he is a go-getter, he will prefer to spend 
his time with customers and sales repre¬ 
sentatives. 

If the radio man has been able to secure 
editorial experience, it will stand him in 
good steail when the various forms of 
printed matter (ads. catalogs, flyers, form 
letters, etc.) come to his attention. Prior ex¬ 
perience in the sales division aflTonls an in¬ 
sight into the problems confronting Service¬ 
men, dealers, jobbers and manufacturers in 
their ceaseless battle for profits. An ap- 
pretiticeship as a counter salesman afTor»ls 
first-hand knowledge of the requirements 
of radio parts buyers and dealers. And, 
training in a laboratory or as a fiebl Serv¬ 
iceman equips him to know the faults to 
which radio sets are prone and the im¬ 
port,incc of quality parts in avoiding service 
troubles. Having thus aciiuitel some idea 
of how the ‘"individual*' fits into the pic¬ 
ture. let us see what is the set-up of the 
“organization." 

Starting from scratch, and having as 
previously mentioned establishetl a company 
policy a comprehensive, illustrated catalog 
of the entire line of products is in order. 
Flyers, of 1 and 2 pages, then fill the gap 
between catfilog editions. To create a con¬ 
sumer iiemand a medium having maximum 
coverage at minimum expense is chosen; 
direct-mail is usually included in this ac¬ 
tivity. At about this time distributors and 
jobbers—eventually these may run into the 
hundreds—must be lined-up. Counter, win¬ 
dow and wall displays now serve to tie-in 
the preceding steps. Packaging, advertis¬ 
ing and merchandising ctimpaigns. the tlo- 
velopment of promotional itleas, establish¬ 
ing and maintaining ample stocks for 
prompt delivery, these and many other ac¬ 
tivities go to make up the lot of the success¬ 
ful radio merchandiser. 

From the foregoing outline Hadio-Cruff 
remlers will realize that the growth of the 
radio merchandising field is limited only by 
the extent of its engineering development, 
and that extent seems almost limitless; a 
new idea toilay means 10 tomorrow- a hun- 
dreci the day after. And every one of these 
ideas demands its own .sales set-up in order 
that it may be brought to the attention of 
that all-important person, the cash cus¬ 
tomer. 

Right at this moment, things are looking 
up for the radio beginner who wants to get 
in on the ground floor: and for the more 
advanced radio man whose experience as¬ 
sures him of a higher rung in the merchan 
dising ladder. Inventories have keen greatly 
rciluced. the seasonal trend is now upward, 
bank s.ivings are high--all indicia of better 
days ahead. Radio will reward those who 


LINCOLN engineering SCHOOL, Boi93l-Al0. LINCOLN, NEBft, 


stay with it and apply themselves. 
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^oaftA- 
fftL PREt 


Chock Fuu or 

HUNOREVS OF 
STAMDARD BRAMD PRODUCTS 


Our New 1939 
50th Anniversary Catalog 

1# just romlnt; off the press. It's chock full of new IS39 
riio,lel radios -over loo of them, nmny of them llliis- 
traicil: .MiiUett. C.iosolc#. Table luotlels. Chair nioUels, 
etc-, that Si'll from $1 lo $I.Ua0. made by Xatlonally 
known niaiiuf.ir(iir«-rx of stiimlai'd make radioa. such .is 
lU A Victor l*lilli-o Zenith- StromherR iYirlsOTi -Kmerson 
—'<JK -iVosli-y Westincliousc ami many niliets Thin there 
arc over *00 other iteiiis. ELECTRIC SPECIALTIES for 
the home, siirli a# I'liTirlc refrljteraiors. sloves. lamp#, 
vacimm cleaners, electrir Irtnis. Clocks, toasters, prrenlaior#. 
ro sicts: electric raz/irs. eiectric trains, cameras, morie 
cameras, lypcwritcrs. bleVrle#, &c.. &c.. &c. 

Then we .ilso hare a new denarlment RECORDS & 
RECORD PLAYERS. (Her 25h.O«0 rcrords, 10-Inch double 
fare elrctrlrallV rerorcied. Swinjr numbers, waltzes, danre. 
voral, iiistmnirninl. hill billy, nlrl-tlme. senilnirntal. See.. 
rei-oriliMl by sonic of the best known rrrord artists, at 
only 12 for $1. or 2* for $2. ami electric reroril players 
(or as low as $7 .1.'.. All this Is fonml In oirr new 1939 
cat.iloc. 

Tills GOI.DKN A.NM VFItS.MtY e.ilalnt.' of lOO p.ijres 
is ri-uiiy an encyrloiieiiia on It.iilio ami KleCtric Special' 
tie.s. It not only elves you an array of woiulerful bar- 
galii.s. (lilt it .•ihows you how to make .. eoo<l Income 
derntlne your snare or full time wit haul any oxtierlenco 
being necessary or the investment of one penny. 

Renietnhcr ercry article we offer Ls brand new. absolutely 
perferi. giiaranieci! anil sliiptiOil In the Original factory 
sealed carton. As we sell only well known branded mer- 
ctiandlsc. the manufacturer, who cannot afford to take 
clianrc.s with Ids reputation, .stands tiark of everything 
he makes, therefore .von are not taking any risk In buy¬ 
ing standard tirand mcrchanilisc at MOD ELL'S. .\n tTirlst- 
mas Is approaching, yon will tind many people looking 
for gifts. The Modell &0lh .Anniversary catalog Is Just 
full nf Ideas and suggestions for gifts for many occa¬ 
sions. 

If yon sincerely want a catalog that will show you 
all till- latest, lla.lios and KIcctrIc spoclalllcs- -a catalog 
11 ;;;! will sli.iw you hnw to make money, mall tho coupon 
lu'lmv t fiur neitcsl hrancli atid wc will send yon the 
T93f» Coldi-n Atinivcrsaiv" catalog. 

DO IT TODAY 

ModeUk 

Since 1889 

58 Cortlandt St., New York, N. Y, 

56 W. Washington St., Chicago, III. 

57 Forsyth St., Atlanta, Ga. 


MOOELL'S. Ocpt. 0-16 

Cortlandt St., New York City. N. Y. 

send me y.tiir new tOhP nnlileu Annlvi't-Mary comtiinCii 
Itiullo & l-.:c<.trlc catalog .S'l. ItJ wllli .agent'R com- 
ilNNlnti plan. 


. STATE . . . 

PASTE COUPON ON penny POSTCARD. 
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DON'T LET SERVICE WORK 
GET YOUR GOAT! 


E 


E<|uip yourself fo , 

MASTER THE JOB-^’ 

\'ERT* service man who is on his toes and 
who expects to make anything out of service 
work, needs the hackin/t of Simpson testing 
equipment. Ifere are instruments that take all 
Ruessvvork out of the most complex service jobs, 
^'ou ouiiht to have tlie latest information on the 
many new Simpson developments that are making 
such a tremendous hit amonK service men every¬ 
where. \\e shall be itlad to send you the latest 
Simpson bulletins. Why not write for them? 
Simpson Electric Co., S2O0 Kiniie St., Chicaso 

—And now the New 333 
Tube Te$ter-a smaller tube 
tester built to highest stand¬ 
ards of Simpson quality, with 
a lot of new features, at the 
remarkably low price of $26.50. 

Write for new circular on this 
amazinii little tube tester. 

—and the new super all¬ 
service, tube and set tester 

—the Model 440 "Test- 
master** There is truly nothinif 
that you can ask for_ or find in 
any instrument that is not cov¬ 
ered in the Model 440. No other 
tester sellinif at any price pro¬ 
vides as many tests and ranges I 
At $5^.00 service men say it's 
ttie best buy on the market- 

—the smallest *'Poclcet Type** 

A. C. and D. C. service Volt- 
Ohm Milliommeter on the mar¬ 
ket—the Model 230 

At $H.25 this is an instrument tliat 
every service man v%ill want in his kit. 


MSIMPSON 

t/LOJt STAY CUXMAcJbt 





SPRAGUE 

ATOMS 

Aiid^eti oj^ -fill 


SAVE 

“Tima ... 
Alonaij. 
^paca.! 

Actual utzc of an 
ft uifti. tr^o V. ATO.yt. 
Ltifil jtricc only tiOc^ 
Others equally lotVr 

Use Sprague ATOM 
Dry Electrolytic Con¬ 
densers for those jobs 
where youVe got to save 
space—where you’ve got 
to install a really good, 
honestly reliable con¬ 
denser at a riick-hottom 
price. ATOMS are made by an exclusive 
Sprague etched-foil process that guar- 
antces highest quality. No “blow-outs”— 
not a '*fi recracker*' in a carload! 

Made in all standard capacities including 
DUAI. COMBINATIONS. Just the thing 
for “duplicate” replacements. You save 
real money—and you get the finest, most 
dependable midget eondensers on the mar¬ 
ket today. Featured l>y leading jobbers 
singly or in handy kits. 

Write for Free Catalog 


SPRAGUE 
PRODUCTS CO. 

North Adorns. Moss. 




RADIO TRADE DIGEST 


SNOOPS & SCOOPS 

(Continued from page 308) 

vUleocnsts, WOR says nix — facsimile 
onlyt at present .... Jensen Radio 
Mfjy. Co., of Chi., has 5 tnodels of 12- 
inch P.M. spkrs. i?i if.9 line . 

American Standards Assn, has ap¬ 
proved standards for electrical indicat¬ 
ing instruments in 3 classes: portable, 

switchboard &. tab .Philco-Tropic 

is trade name for the co*s export line, 
which features damp-proofing & good 

S-IV recejdion .RCA’s readying 

its biggest line of bat. sets (for farms) 
since AC tubes made debut . 

New Fadas with automatic tuning run 
from $24 to $229.50; latter has automatic 
phonoradio."Simplifietl home fac¬ 

simile” as well as tech features of HCA 
sets is being described to servicers & dealers 

in 100 chief cities.FTC spanks 

Davega for not giving enuf ad prominence 
to requirement that customer must buy 
antenna kit with certain bargain sets. 
. . . . Clarostat introduces line of 8 voltage¬ 
dropping power cords, plus one for cutting 
220 to 110 V. 

Aerovox says 400 walked out of their 

plant, hut CIO calls it 800 .Orkil 

Elec. Co., of Hartford, Conn., won the 
G-E Home Laundry sales contest, with 

314.3% of quota .Air King 

Products of Ukln. has agreed to FTC 
order & woiTt classify balance or ballast 
tubes as **tube8'* in its "*I4-tube** jobs. 
.... Hey, you speaker mfrsl They're 
selling remote speakers (end table 
models & such) in Britain; it can hap¬ 
pen here . 

NYC's WQXIi announces plans to best 
shows recortled on 7 mni. tape with sapphire 
stylus./Vii7co received license to tele¬ 

cast on 204-210 me., 15 w.; sta. may be in 

Philly or near Chi. NBC's O. B. 

Hanson's call for his boat xmtr is WNKE 
—^‘World's Nicest Radio Engineer”? . . . . 
Burgess Bats are out with a new lantern 
display, to help push this dealer sideline. 
19.19 Parts Trade Show will be held in Chi, 

despite coastal Fairs. Sparks-Withing- 

ton have taken out a license to mfr. fac¬ 
simile under Finch patents. 


OFF THE PRESS 

(Continued from page 292) 

THE RADIO SERVICEMAN. V. 1. No. f.. 
4 pp. The Radio Servicemen of America, 
Inc., 304 S. Dearborn St., Chicago, III. This 
issue introduces official emblem of ass'n, 
commences listing bylaws, gives news of 
chapters. 

1939 FALL & WINTER “MASTER” CAT. 
No. 73. 188 pp. Wholesale Radio Servi*'e 
Co., 100 r>th Ave.. N.V.C. Lists Lafayette 
receiver line, sound systems, p-a. phono 
recorders, playbacks, s-w receivers and 
xintrs, television kits, test equip't. acces¬ 
sories, parts & cameras. Sent on request 
from nearest branch, 

CONDENSED CAT. No. 10. 8 pp. llickok 
Electrical Instrument Co.. lO.'iM Dupont 
Ave., Cleveland, O. Prices & specifications of 
test equip’t, signal generators, etc. Features 
new “Show Lab” panel, to integrate in¬ 
struments. 


1939 CAT. 180 pp. Allied Radio Corp., 833 
W. .lackson Rlvd., Chicago. III. Lists new 
Knight line, service instruments, amateur- 
experimenter equip’t, p-a systems, inter- 
communicators, recorders, playbacks & parts. 
Sent on request. 

SRC HAM NEWS. 20 pp. Spokane Radio 
Co., 611 1st Ave., Spokane, Wash. Parts, 
circuits & information of interest to ham 
& experimenter are included, with some ads. 

MIDLAND NEWS — CONTEST EDI¬ 
TION. 8 pp. Midland Television, Inc., Power 
& Light Bldg., Kansas City. Mo. Announces 
$1,000 contest; prizes in cash & scholarships. 
Names winners of a previous contest. Gives 
school k other news. 

SYLVANIA NEWS. V. 7. No. 10. 4 pp. 
plus 4 i)p. insert. Hygrade Sylvania Corp., 
Emporium, Pa. .\nnounces mdse, prizes for 
photos of shops, gives news & data for 
Servicemen. Insert gives technical & other 
data; introduces C-R tube 906. 


$'s & #'s 

(Continued from qiage 292) 

(largest group), 31.8 ^y). V-p S. M, Randall 
is optimistic, as 5C.9^i are over 3 yrs. old 
- & farmers have money. 58% of those sur¬ 
veyed being mortgage-free; debt-to-value 
ratio only 18%. 

BLOATED BONDHOLDERS? :—G-F em¬ 
ployees, ex-emps. & heirs of late emps. to 
the no. of 26,297 owned or had subscribed to 
$28,964,390 Employee 5% Bonds—almost 4 
million more than previous yr. Increase was 
19.6% in no., & 15% in value. Total value 
of bonds of this class owned or being paid 
for exceeded 4*/^ million on .lune 30. As of 
same date. Additional Pension Fund (over 
51.000 participants) held $11,665,000 of 
same. 

RECORD A‘/?CO/?D;—According to J. M. 
Marks, gen. mgr. of Fada, who made a 
survey of phonoradio market. RCA-Victor 
sold 538% more records in '38 than in '33. 
Decca sells over 1,000.000 records annually. 

PLATTER PLUGS:—\SoM Broadcast¬ 
ing System reports sponsored business up 
24% for the first of '38. Amount: 17,985 
sta. hrs. 

DISCS DEVELOPING:—WetoT Record 
Society, a “package deal” is pulling 'em in 
at the rate of 2,000 per wk.—and it's only 
21 wks. old! 80'< of members are new record 
buyers; 60% hope to got bigger & better 
phonos in future. It's a combo offer—discs 
& player. 

TRIPPERS TOUR :—Showing the inter¬ 
est of the world in things technical, 56,411 
people, most of w'hom w’cre merely on trips 
to Schenectady, toured the G-E plant in first 
6 mos. of ’38. Receptionist Field expected 
no. to double in Jul. & Aug., vacation mos. 

1,050,000 SETS: —Total sets in S. Amer¬ 
ica are estimated at a little over 1,050,000, 
with almost 60% in Argentine. 

FARMERS BUyiNG :—Even through the 
various depressions, farmers bought radios. 
Test census of 3,000 farms in 40 states 
shows growing ownership. Saturations were 
6%) on 5 l/'25. 29%> on 5/1/'30. 62% on 
1 l/'38. Favorite shows were farm news & 
lighter musicals. Govt, survey shows also 
that while only 44.2% own pianos, 70 to 
93.7% own radios, depending on section 
(lueried. 
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It's YOUR Job Today 


♦ ♦ * to prepare for a better 

radio job tomorrow! 

CREI training insures your future 

• Don’t say you never had the o]M»<»rtiinity 

to pet ahead-—for here if. in! Radio wants 
you—and nc^is von- -for those infiiH»rtant 
jobs that new cquir^ment nnd methods have 
created. But, yon *n ;s> hav*' first 

CREI courses in Practical K.aiHo Engineer¬ 
ing will give you the nlnlity to nualify for 
a better job. Today's j/our cliance to send f »r 
our important story. 

Just Off tiie Press! 

Write for F R E E 

New illustrated booklet 

**A TesreJ P/un far 
A Fujnre in Radio** 

CAPITOL RADIO 

ENGINEERING INSTITUTE 

Dept. RC-II. 3224-l6tli St. N.W., Wash.. D. C. 


See Your Jobber 


about the new Brush 
Mikes $23.50 list—Super 
Level—minus 46 db. 

Watch (or (urther armouncentents 

The Brush Development Company 

3312 Perkins Avenue, Cleveland, Ohio 



6-VOLT UNII/ERSAL POWER PACK 

LISTS $I5.0C At Lest Than Pries S-Pront/ 

Synchronous V'ibrator Alonef 
OiMTuivs 2 volt set fronr 0 volt 
sturui;c battery, also oi)t-rafes i: 
Volt Itoiise sets, unto sets. S.^V. 
trurisiiiittfis and receivers, mil- 
put. I8il Volts at 50 M A. On 
I Volt cell supplies I2t) Volts 
at SO .M Housed In rase 

piiiK wi. u>s uniy '•Onet 
25Wo i}cpOiit Ket/nircii iei//i lialttrteeC.0,1). 

ARROW SALES CO.” ” 



COMRiETE DYNAMIC TESTING 



makterfd by an)f«n« whO Can raad a 
cIrCMit dtarram. Wilhoul tl.you'ra j 
behind lb* l»m#al Cat 
yaur copy TODAY 1 


FREE WITH ANY C-B INSTRUMENT 


I Clough «Brengle Co.. Chicago, 111.. U. S. A, 




10 tibo rob out 

FRECl03ff 

P. A. CATALOG M 

)l Amptihtri DeM|bcd by A C 

AMPLIFIER CO. OF AMERICA 

17-47 Wett 2Dlh S!., New York, N. V 


WHEN YOU 
THINK 




15 NEW TUBES! 


(Continued from page ?K3H) 
Amplification factor 25 

Trnnsconductance 1,000 micromhOM 

riate No. 2 (Sharp CulofT) 

Rlate voltage 250 250 volts 

Grid Idas -0.5 -1.5 volts 

Plate current 0.01- 1.5 ma. 

Amplification factor 33 

Transconductance 950 micrumhos 

6AF«G—TARLK XII 
Ratings 

Heater %'oltage or I).C.) 6.3 volts < 

Heater current O.IS-amp. 

Ma?v. tar get voltage 135 volts 

Min. target voltage 00 volts 

Max. cuntixii electi-ode supply voltage 135 volts 
'I'linitig Indicator 

Target voltage 1^0 135 volts 

Conti-ol electrmle voltage (approx.) 60 31 volts 

( For shadow angle 0 ) 

Control electrode v.dtiige (approx.) 0 0 volts , 

(For shallow angle 100 ) 

Target ciirrenf* 0.9- 1,5 ma. 

(With control electrode voltage . 0) 

♦Sidtject to wide variation. 

8.'t2--TARLE XIII 

Tentative I'hararterisfics and Ratings 
UnfesH oths^rivinc specified, vaiues are for 
hotti units 

Heater (A C. or DC.) ; 

Vititage per unit 6,3 volts 

Current per unit 0.8-ampere 

Transconduclance, for plate cur. 

of 30 ma. 3,000 approx, micromhos 

(irid-screen mii-faetor 7 

Direct intereleclr.ide c.'ipacities (each Unit) : Gri«l. 
plate (with external shielding), 0.05-max. nimf. . 
Input. 7.5 max. mmf. : Output, 3,8 max. mmf. 
Screen-catholic capacity (including in¬ 
ternal screen byjiass condenserl 65 approx, nimf. 
Maximum Ratings nnd Typical Operating 
Conditions 

t\s Grill-Modulated Push-Dull R.F. Power Am¬ 
plifier Class C Telephony 

Carrier cctniit ions per tufte for use with a max. 

nnjdulation factor of t-a 
D.C. plate voltage 400 max. volts 

I>.C. screen-grid voltage 

(grid No. 2) 250 max. volts 

D.C. grid voltage 

(grid No. 1) -100 max. volts 

D.C. plate current 55 niax. ma. ' 

Plate input 22 max. watts 

Screen-grid input 3.4 max. watts 

Ifilfl^TARLE XIV 
Tentative Cluiracteristics and Ratings 
Filament voltage (A.C. or D.C.) 2,5 volts 

Filament current 2 amperes 

Tran.-^conductance, for plate cur. of 

50 ma. 4.500 approx, micromhos 

Direct interelccl rode capJicilies: Grid-to-plate. 
0.3.5-mmf. ; Input. 10.5 mmf. ; Output. 12.5 mmf. i 
Maximum Ratings and Typical Operating 
Cfinditiiin.s 

A>« Single-Tube Class Ai Amplifier 

D-C. plate voltage 400 max. volts 

D.C. sen ■on-grid voltage 

(grid No. 2) 300 max. volts 

Screen input 3.5 max. watts 

Pliitc dissipation 15 max. watts 

Typical operation with fixetl bias; 


D.C. plate voliagc 
D.C. screen voltage 
D.C. grill voltage 
(grill No. 1) 

Peak A.F. grid voltage 
lieam-forming plate voltage 
Zero-signal D.C. plate current 
Max.-signal D.C. plate current 
Zero-signal D.C. screen current 
Max.-signal D.C. screen current 
liOad rt .us>ani e 
Total harmonic distorti<in 
Max.-sigoal power output 
(aiipixYx.) 

II Vfil.'i—TABLE XV 
Tentative Characteristics 

Heater 
Voltage 
Current 

Approx, interelectrode capacities: C-g-p = 
mmf : C-g-k — 1.4 mmf.; C-p-k = 0.6-mnif. 
Amplification factor 20 

Mutual conductance 2.200 

Plate resistance 10.000 

R.F. Power Amplifier & Oscillator. Class C* 
D.C. plate voltage 250 volts max. 

D.C. grid current 4 ma. max. 

R.F. jHjwer output* 2,5 approx, watts 

D.C. plate current 20 ma. max. 

♦At 300 megacycles. 


300 volts 
250 volts 

-10 volts 
10 volts 
0 volts 
44 ma. 

46 ma. 

4 ma. 

6 ma. 
,‘<.k 00 ohms 

7 per cent 

3 waits 


6.3 volts 
.15 amp. 
.8 



STOP.' 
LOOK.' 

^ And Read the News 



A gain, RCA comes through with a 
^ Nvinner! This time, it’s the sensational 
new fuhe tester — that not only offers you 
more stand-out features than any other — 
but which costs only $37.9^ net. 

Look at it.s features! They’ll convince you 
that tbiice nubre, RCA combines the finest 
quality with the greatest value! 

Or//y RCA Rue/jo Tube Tester Offers 
All These Feat//res 

1 Test new 1-1/2 volt battery tubes. 

2 Tests every standard type of receiving tube in¬ 
cluding a// ballast tubes. .Also tests cathode ray 
tubes for shorts and emission. All tests made ac¬ 
cording to KM A standards. 

3 Tests four prong and octal base ballast tubes for 
noisy welds and opens. 

4 Tests Magic Eye tubes for brilliance and open¬ 
ing and closing of eye. 

5 le\ts voltage drop on all types of Gas Tubes, 
such as OA4-G, OZ4-<j, 874, and others. 

6 Easily operated. All operating instructions and 
settings shown on simplified Colicr chart. 

7 One Finger Oper.ition. Muttons released or re¬ 
tained automatically as required for testing. 

S Shows line voltage up to instant of actual test. 
Not necessary to set line voltage before inserting 
tube in socket. 

Easily Port able,.,Idea I for Sen ice Work! 

Tlie large illustration at the top shows the RCA 
Radio I'uhe Tester as designed for counter use. 
Stock .\'o. 156-A, net price $37.95.The unit is also 
av.iil.ihle with Cover and snap-type handle for port* 
i6, net price $39.95. 

RCA 3 " Cathode Ray 
Oscillograph 

This is RGA’s newest and ft neat 
general nurpose 3 in. Oscillo- 
gniph. Has many new features 
all at an attractive price. Pro- 
vi»les an easily rea<l image with¬ 
out requiring expensive acces¬ 
sory equipment of larger tubes. 
AM controls located on front 
panel. Sensitivity-20 volts (UMS) 
per inch tletlection without am¬ 
plifier—with amplifier, 0.5 (RMS) 
per inch deflection. 

Stock No. 155—563.95 net 

Over 325 million KCA radio tubes have been purchased by 
radio users ... in tubes, us in parts and test equipment, it 
pays to go KCA All the Way. 


HCA present'* the .Magic hey every Sunday, £ to S P. At., 
ti. S, 'J\, on the NBC Blue Network 



RCA Manufacturing C«., Inc., Camdan, N. i. 
A Sarvlca af Radia Ceeporation of America 


use. brock No. 1 
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RADIO VOCATION TODAY 


UNIDIRECTIONAL DYNAMIC 

D9T 

^ BACK No Pickup 
< FRONT —Full Coverage 
VOLUME INCREASED by Reducing Feedback 
D9T, List $37.50, MigK Imp, 2 5' Cable 
D9, List $35.00, Low Imp. 25' Cable 
Wrife for Catalogue No. 29 

Manufacturers Full Line Dynamic. Cryst.’il, 
and Carbon Microphones and Stands 

AMERICAN MICROPHONE COMPANY, INC. 

1915 SO. WESTERN AVE.. LOS ANGELES. CALIF, 


• Universdl Transfortritf 

• UniverSdl Field 

• Attractively Priceo 

• Stocked in the following sizes: 5"—6" 
and 8" 

Wright-DeCoster quality throughout. 

Write for descriptive 
matter and prices 

W^rifjht-DeCoater distributors are always 
anxious to cooperate. 

WRIGHT-DeCOSTER, Inc. 

2251 University Ave., St. Paul. Minnesota 

Export Dept.; M. Simons &. Sons Co.. New York 
25 Warren St.. New York 
Cable Address: "Simontricc*’ 

Canadian Rcpreacntativp»: 

Wm. F. Kelly Co.. 1207 Bay St.. Toronto. Ontario 
Taylor & Pearson. Ltd.. Edmonton. Alberta 


(Editorial—COW from page 260) 


tunities today than ever before. 

Might I suggest to all those who wish to 
break into radio that they pursue a care¬ 
fully laid out plan of action. This plan first 
necessitates honest stock-taking of one’s 
self. Start writing your good points on one 
( side of the ledger, then list your poor points 
on the other side. Try to be honest with 
yourself and do not over-stress either the 
good or the poor points. Then submit your 
inventory to a close relative or intimate 
friend for double-checking. 

When stock-taking is completed consult 
the branches and sub-branches of the radio 
industry listed on page 260. It should give 
you an insight into what branch you would 
best fit. 

j As in every other endeavor, unless you arc 
a born genius, you must always come baek 
to education, whether gained through book 
knowledge, school or college. While it is un¬ 
questionably true that hundreds ot men 
have gained entrance into the radio indus¬ 
try by the stuily of books, thousands of 
; others have not been so fortunate in this 
respect. High schools and colleges, on the 
other han<), only give you a general train- 
i ing; as a rule they do not go into specializa¬ 
tion. But there remain the residential ra<lio 
and technical schools as well as the radio 
correspondence schools, all of which are 
geareil to give you a foundation, upon which 
your radio career is to he reared in years 
to come. 

As 1 have maintained for many years the 
best answer to your problems is contained in 
the one word— SPECIALIZATION. No mat¬ 
ter what branch of radio you try to enter, 
always remember that what the industry 
needs most and needs constantly is 
Specialists, So whatever branch you try to 


fit into, you must study every angle of 
it from every possible vantage point, so 
that you will become letter-perfect in all 
that this particular radio branch stands for. 
If you do this, your battle will be half-won 
and your entrance into the radio industry 
will not present many serious problems 
for you. 


THE RADIO INDUSTRY 

(ConthiHCd from editorial page) 

(9) POLICE RADIO 

(10) FIRE PATROL RADIO 

(11) AMATEUR RADIO 

a —Short-Wave and Ultra-Shortwave 
Research 

(12) AVIATION RADIO 

a—Automatic Radio Landing Systems 
b—Radio Compass 
c —Radio Direction Finding 
d—Radio Robot' Pilot Systems 
e — Radio Beacons 

f—Plane-to-Ground Communications 

(13) MARINE RADIO 

a—Ship’s Operatoc 
b—Marine Radio Direction Finding 
c—Radio Compass 
d — Ship-to-Shore Radio Telephony 
e—Ship's Public Address System 
f — Automatic SOS Alarm System 

(14) RECORDING 

(15) PUBLIC ADDRESS 

a—Inter-Office Communication 
b —Hearing* Aids 
c — Sound Movies 
d — P.A. Systems on Ships 
e — P.A. Systems in Schools, Night 
Clubs. Auditoriums, etc. 
f— P.A. Rental Business 

(16) RAILROAD RADIO 

a—Train Dispatching by Radio 
b—Radio Reception (for entertainment 
on trains) 

c — Radio "Barkers” on Trains 
d —Radio Communication with Trains 


(17} ELECTRONICS 

a—Photoelectric Devices — There are 
over 200 applications of photo¬ 
electric cells in commercial devices 
of all types, 
b—Electronic Music 
c—Telescope Controls 
d —Photographic Aids 
e — "Lie” Detectors 
f —Research 

g — Metal and Metal-Ore Locators 
h—Insect Exterminators 


D5T 

Dynamic 

List 

$32.50 


D7T 

Dynamic 

List 

$22.50 


Model 

E8LU 


A Completely Universal 
Speaker for Radio 
Service Work 


(18) RADIO TELEMECHANICS 

a —Remote Control of Ships 
b —Remote Control of Airplanes 
c—Remote Control of Motor Vehicles 

(19) RADIO IN MEDICINE 

a—Short-Wave Diathermy 
b —Radio Surgery 
c —Radio Stethoscope 
d — Radio Diagnosis 

(20) RADIO SCHOOLS 

a—Engineering 
b—Servicing 
c—Communications 
d — Broadcasting Talent 

(21) TALKIES (Home, Industrial, School, 
Theatres) 

a—Design 
b — Installation 
c — Servicing 


The Serviceman’s 
Speaker 
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Attractive 


modern desk ump 

Absolutely FREE 



JUST THINK OF IT—you can gel absolutely 
PKEE, the beautiful desk lamp shown at the 
left. This attractive desk lamp is suitable for 
home, desk, <len, office, laboratory, studio or 
workshop. It is sent to you by the ])ublishers 
with their compliments for a one*ycar subscrip¬ 
tion to KADlO-CRAPf. Look at the many fine 
features which this handsome desk lamp has. 
Read the list below. 


HERE ARE THE LAMP FEATURES! 

O Constructed of metal with attractive bronze 
finish. 

O Scientifically constructed to give glarcless, 
diffused light. 

O HeJmct-type shade can be tilted to any con¬ 
venient angle. 

O Stands 13" high and has 10" metal shade. 

O 5-foot rubber insulated cord and plug. 

O Constructed to last for many years. 

Clip Coupon Today—and Mail! 

Send your stihscrlPtion today to RADIO-CRAFT for One 
Year (12 issues) and receive absolutely FREK one of 
these truly remarkable desk lamps. New RiibscrP>ers are 
accented or you may extend your present subscription 
anotlier twelve months under this ofTer. .Mall your remit¬ 
tance of $2,.10 (Plus 25c for sfiipping charges on liunpl 
to the imbiishcrs of ItAl>fO-CHAl-T. (ruiunlii and for 
cign $;j.25) You will Prorntnly receive your KItEE DESK 
LA.Ml* by return mall. Use the coupon below to order 
your subscription. 

RADIO-CRAFT 

99 Hudson Street NEW YORK, N. Y. 


radio-craft 

99 HUDSON STREET, NEW YORK, N. Y. 

Gentlemen: Enclo<:cd you will find my rcmltianec 
of sa.fiO fnr which enicr my subM^npilan to 
RADIO-CRAFT for One Year f12 isRUes). .Semi me 
promptjy my FREE DESK LAMP, f Canada and foi - 
eijnr S3.25.1 In U- S. a<!d 25c additional to cover 
shipping charges on lamp. 

( ) NEW SUBSatIBER 

( > extend present subscription 


City . state . 

(Send remittance by check, money order nr Uti. 
used U. S. Postage stamps. Register letter If you 
send cash or stamps.) 

RC-n38 


NEW 42-PASSENGER AIRLINER 
BOASTS SUPER-RADIO SYSTEM 

(Continued from page 271) 

weather, and marker signals while hold¬ 
ing 2-way coniinunication with the 
landing tield. All power is supplied 
from the ship’s 800-cycIe auxiliary 
lighting plant. An intercommunicating 
system, that may be plugged into reg¬ 
ular Hell System lines when the ship 
is on the ground, connects the pilot, 
co-pilot, flight engineer, and stew¬ 
ardess. During flight the pilot may talk 
over any one of 10 dilTerent frequency 
bands, and a special direction-finding 
loop enables him instantly to check the 
ship’s position with respect to ground 
stations. 

All major components of the system are 
assembled to foim a panel installed on the 
“bridge” immediately behind the co-pilot’s 
position. This unit, operated remotely from 
a master control column which rises between 
the pilot and co-pilot, is entirely self- 
contained and is comprised of the trans¬ 
mitter; communication, beacon, auxiliary, 
and marker receivers; and the intercom¬ 
municating system amplifier. Individual con¬ 
trol panels, mounted at both flying posi¬ 
tions, switch either headset independently 
to any or all receivers without afTecting 
what is heard in the other headset. Facilities 
are also included in the individual panels 
for switching the microphones either to the 
ship’s transmitter or to the intercommuni¬ 
cating system; for signaling the various sta¬ 
tions connecting with the system; for ad¬ 
justing headset volume; and for placing the 
transmitter on the air. 

As the ship passes from one radio zone 
into the next, the transmitter and com¬ 
munications receiver to which it is geared 
are shifted progressively through 5 pairs 
of “day” and “night” frequencies, by means 
of a rotary dial on the transmitter panel. 
Instantaneous shift from day to night fre¬ 
quency is effected by a push-pull lever lo¬ 
cated on the master control column. Quartz- 
plate oscillators of new and superior design 
hold the several frequencies within required 
limits and a forced draft ventilation system 
cools the active elements of the transmitter 
with filtered air. 

The communications receiver, too. is crys¬ 
tal-controlled and is of the superheterodyne 
type. Its maximum sensitivity is adjusted 
from the master control column and there¬ 
after is regulated automatically by a special 
vacuum tube circuit. 

The beacon receiver is basically similar to 
the communications receiver but differs in 
its purpose and in several minor features 
of mechanical design. Provision is made for 
reception on either a conventional single 
wire antenna, which is located beneath the 
fuselage, or from the shielded direction¬ 
finding loop enclosed within the ship’s 
wooden nose. The receiver is continuously 
tunable between the frequency limits of 195 
and 415 kilocycles by means of an illum¬ 
inated dial on the control column which also 
contains the sensitivity control knob and 
an indexed dial showing the loop position. 

An auxiliary receiver, which may be oper¬ 
ated from battery supply in event of power 
failure, covers all of the frequencies to 
which the pilot would normally have occa¬ 
sion to listen. It is tuned remotely from the 
control column by flexible shafting. 

Marker stations are indicated by a series 
of colored signal lights which appear in the 
cockpit and which may be augmented by an 
audio signal heard in the headset. The 
crystal-controlled receiver, which is of the 
superheterodyne type, requires no operat¬ 
ing attention during flight. 

(Continued on page 318-320) 
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MODEL 307C 
DYNOPTIMUM 
TUBE TESTER 

Checks all latest 
tubes as well 
as old types. 

Te.sts for shorts 
and leakaite be¬ 
tween all In¬ 
dividual t'le. 
ments while hot. 

Will also test 
hot catliode 
leakage. Usea 
I h r r e 1 n c Ij 
D'.Arsonval meter with “good-had” multi-colored 
scale, .\ocurate line voltaxe indicator on meter. 
Complete v^Ith reclitler, tube and tul)e SI O QR 
charts, ready to use . . . your cost 


Also arailahle in portable tnodcl iNo. 307P) 
Only Sia.95 



MODEL 432 
TROUBLE 
SHOOTER 

Lowest prieeil 
‘lesitlmate” 
tei^ter on ilio 
market today. 

Vet quality 
has not been 
sacrificed to 
aciiievo its 
amazing economy. Compact pocket size weighing 
Just 21 oz.; iis multiscale IF.\r«onvaI meter ac¬ 
curate within 2%. Has iinliviHuul low ohm scale. 
U.C. Tolts—0-5/0-.50/0-5tU»/0-l.U00. IJ.C nia. 
0 1 0-10. Ohms 0-500/0-50,000/0-500.000. Com¬ 
plete nothing else to $595 

Other tenters tft the complete Uttc of 
unality — lotv priced R.C.l*. instt uments (/«- 
set ihed in nctv Catalan. Use convenient coupon 
for your copy. 

See the R.C.P. line of Quality instruments at 
your local jobber—or if not available In your 
locality use coupon below for your order and 
specify your jobber. 


88 PARK PLACE NEW yORK CITY 


I RADIO CITY PRODUCTS CO., INC. 

I 88 Park Place, New York RC-II8 

I Rush to me new catalog. .. 

I Attached please find M.O. □ Check □ 

I for model . tube tester, 

[ NAME .. 

J ADDRESS .. 

I CITY .STATE . 

paste on penny coupon bsm 


SPECIAL—NEW TUBE NUMBER 


Tell your newsdealer NOW to reserve 
December, 1938, RADIO.CRAFT for you. 



fAao»y-To-YoasAVCS you fs sox 


world's greatest 

RADIO VALUE/ 

I fjtTUK 

mfilO-W/DE 

MIDWEST 


It is easy to 
mo<lerMtzc vout ol<i 
radio by inilling this 
ntow S*9.95 fifieeii- 
uiltc world‘VviUo ebas- 
kIk in your present 
cabinet. Get exciting 
World-Wide reception. 
New feiittires! (Only 
.S70.7.’» fnr Super De- 
I.uxe 17-TU»>e. 5-Band 
Console shown here.) 
payments. Enjoy 30 
FREE irial. Money-liurk : 
antce- .Send peony post 
nr write for new FREE 
and trade-In nl.in. 
12-EE. Midwest Radio 
poration, Cincinnati. Qhii 


Easy 

days' 
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SPEAKER DIVISION EXPORT DEPARTMENT 

STAMTORD. CONNECnOrT 100 VAHICl ST.. NEW YORI 


• Mass-produced for low prices. HY- 

VOL capacitors for transmittincr and other 
high-voltafifc applications are now available 
in oil-filled (heavy-duty) and wax-filled 
(normal-duty) types. • Welded steel can. 
HiKh-tension pillar terminals. Conservative 
ratinfTS- 600 to 3000 v. D.C.W. # Compare 
prices. Compare quality at your local 
joblN’r's. 



IN CANADA: AEROVOX CANADA. Li»li»d Homlhorw Oni. 


"SIGNAL-TEST" SYSTEM 
OF TROUBLE-SHOOTING 

(Coyitinued from page 293) 

kc. to 4,900 kc., and from 4,800 kc. to 15,000 
kc. rick-up to the circuit is through a 
shielded cable which terminates in a capacity 
of less than 1 microniicrofarad. The input 
circuit is equipped with a gain control. 

In Order to provide for maxinnim sensi¬ 
tivity when working with modein super¬ 
heterodyne receivers with comparatively 
low oscillator output voltage, high gain is 
obtained in the oscillator channel by using 
a type 18.52 tube as the amplifier. 

The oscillator channel is used when check¬ 
ing Oscillator operation over the 600 kc. to 
15,000 kc. range. When checking for opera¬ 
tion of oscillator systems without regard to 
frequency of the output, the electronic volt¬ 
meter channel is used. 

A.F. CHANNEL 

i/oj , _The A.F. channel employs 3 

r o/l to f tubes: an amplifier, a diode 
rectifier and an electron-ray indicator. 

It is resistance-capacity coupled and ‘‘flat"’ 
over a frequency range of 50 to 50.000 
cycles. The sensitivity of the atnplifier is 
O.l-volt for full indication and is operative 
over an input voltage range from O.l-volt 
to 1,000 volts. A jack is provide<! in the out¬ 
put circuit of the amplifier so that the sig¬ 
nal output can be fed to headphones or to 
an oscilloscope for aural or visual observa¬ 
tion. The continuously variable attenuator 
and a switch-controlled, single-step attenua¬ 
tor provide attenuation over a ratio of about 
10.000 to 1. 

ELECTRONIC VOLTMETER 

This voltmeter employs a tube and 
a metei -type indicator. 

The meter has a center zero and indicates 
both positive and negative voltages with 
respect to ground. The range of voltages 
covered by the meter is as follows: -5 to 0 
to +5; -25 to 0 to +25; -100 to 0 to d lOO; 
and -500 to 0 to 500. The input resistance 
of the instrument on all scales is 10,000.000 
ohms, which means that on the low-voltage 
scale, the resistance is equal to 2,000,000 
ohms/volt. All D.C. operating and control 
voltages may be measured with the instru¬ 
ment, thus making it possible to measure 
R.F., I.F., A.F., and oscillator voltages di¬ 
rectly at the grid and plate without inter¬ 
fering with the operation of the receiver. 

WATTS INDICATOR 

1/Ify o, 1^7 7 The watts indicator em¬ 
ploys 2 tubes: a diode 
rectifier and an electron-ray indicator. 

It is calibrated to indicate the power con¬ 
sumption of the receiver under test and 
covers a range from 25 to 250 watts. This 
unit is automatically connected into the 
circuit when the receiver is plugged into 
the receptacle provided for that purpose. 
To obtain the amount of power eonsume<l, 
the watts-level pointer is turned until the 
shadow in the watts indicator is a mini¬ 
mum. the eye is just closed. The power in 
watts then is read directly from the scale 
engraved on the panel. 


POWER SUPPLY 

1/1 <} _ ^The power supply employs a full- 

“ wave rectifier and functions as the 
source of the operating voltages for all the 
tubes in the Chanalyst. 

Exceptional care has been taken in the 
design of the filter so that the hum level is 
extremely low. 

THE CABLES AND PROBES 

Four probe leads are furnished. The 
(Continued on page 317) 


[ 9*uie^ ^ ofiaeAtiAeAA, 

A 


Aerovox Cornoration . 

. 314 

Allied Radio Corporation . 

. 303 

American Microphone Co . 

. 312 

The .American Red Cross . 

. 317 

American Television Institute . . 

. 308 

Amperite Corporation 

. . 296 

Amplifier Co. of Ameriea . 

.311 

Arrow Sales Company . 

. 310 

i; 

Hrowninir Laboratories, lac . 

. 318 

The Hrush Development Co . 

. 304 

C 


Capitol Radio Ea^ttieoring Inst. 

. 311 

Central Radio Laboratories. 

. 306 

Cinaiida^raph Corporation . 

. .314 

CHassified Action. 

. 316 

CIoiiph-UrenKle Company. 

. 311 

Cornel l-Dubi her Corp. 

. 318 

Coyne Electrical School. ...... 

. 259 

E 


Eastern Radio & Tel. Labs. 


Electronic Products Company. . . 

. 302 

H 


llammarluiid Mf^r. Company. 

. 296 

Hickok Elect. Instrument Co. 

. 308 

Hudson Spc'cialties (Company. . . 

. . .. 316 

Hygraiie Sylvaiiiu Cor|>oralion . . 

.298 

International Correstxjndeiice Schools . 306 

International Resistance Company . :J00 

Lancaster, Allwine A Itonmiel 
Lincoln Engineering School... 

. :U7 

309 

M 


Meissner Mfg. Company. 

. . Mack Cover 

Midwest Radio Corporation. . . 

. 313 

MotlelPs . 

. 309 

N 


National Plans Institute. 

. 309 

National Radio Institute. 

.. 257 

National Schools.. 


National Union Radio Corp.. 

. 302 

New York Radio Supply Co.. 

. 307 

New York YMCA Schools. 

. 317 

K 

Radio A Technical Publ. Co. 

. . 296. 305 

Radio Circular Company. 

. 306 

Radio City Products Company. 
Radio Training Association. 

. 31 :i 

. 303 

Radolek Company. .. 

. 317 

RCA Institutes, Inc. 

.302 

RCA Manufacturing Co., Inc. 

. 311 

Readrite Meter Works. 

. 295 

Remington Rand. Inc. 

. 307 

.John F. Rider. 

.307 

S 

Scientific Diathermy Corp. 

. 305 

Scars. Roebuck Co.. 

. 312 

Service Instruments. Inc. 

. 301 

Simpson Electric (Company 

. 310 

Solar Mfg. Company. 

. 305 

Sprague l’ro«liicts Company. 

Sprayberry Academy of Itadio 

.. . .310 

1 Inside Rack Cover | 

1 Superior Instruments Co . 

1 Supreme Instruments Corn. 

. 307,297 1 

1 Inside Front Cover | 

T 


Teletran Products Company. 

. 318 

Test Equipment Co. of America. 

. 315 

William A. Thomas Company . 

. 317 

Triplett Elec. Instrument Co... 

. 259R 

Try-Mo Radio Co., Inc. 

. 306 

U 


United Radio Company. 

. 307 

W 


Wellwortli Trading Company... 

. 306. 309 

W holesale Radio Service Co., Inc. 

. 261, 299, 304 

W right-DeCoster. Inc . 

. 312 

1 (While every precaution is taken to insure I 

1 accuracy, we cannot guarantee 

against the 1 

1 possibility of an occ.'isional change or omis- I 

1 Sion in the preparation of this i 

ndex.) 
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NEW TECO TUBE TESTER 

T_ 1 n A genuine achievement! 
fVloaei I accurate and rapid 

work- Has d’Arsonval moving coil meter. 
Tests al] types of tubes. For use On 110 V., 
60 cycle AC. 

® Tests all -J, fi. iS, i L antj 
red I Ui ocul fiasc luties. • Test.s hy tiic ucll 
estalilislied etnlsslmi tnethml for tiiUe iiuallty. tiirecl- 
ly read on il)« Citod ? Itad scale of tlie uietvr. • 
AfTonls seiiaruie neon test for U-ukace ami slioris 
(lelw'ocn olemeiiis. # All serylres iieriormeil ivllh 
rutirrols al iiiaxiiiiuii^ -iiiaiiy tests not reqtiirlng all 
iiiniriils. # MiKU-rn attractive etrlieJ i>anel lioiiscd 
hi rtiKged leatherette carrying case with reuiovahle 
hinged cover ami h.imllc • '>0 cycle 
oiieruiinii. • Siiiiiilied with in- 
striirtion]! and reference table cover 
ing all Inties nhicil yon will enm 
riionI,v eliroiiriler In Hcrvlrltig. Size 
11 V- X ii^/g X ’’H" Net rrlcc. ■ ■ 


THE NEW MODEL T-25 SIGNAL-GENERATOR 
PLUS BUILT-IN OUTPUT METER 


TECO T-20 


COMBINATION SET TESTER 


NEW TECO MULTIMETER 


Unnci I R Ilerc's the unit you nvc<l for r.npicl. 
iTiwwbk I aiTiiralc nuM>>iirfnu‘titH. A lOOO 
oliJiiH tH‘r Volt tyiK? hiHlj'Uinvnl fcaturiiiir rl‘Arfu>nval 
tyi-c tiii.vcnipiil (I-1 Mllilainrneicr. Arruine.v 2rp,. 
Aitr-jHiixe ctctivil inctal ixmel. For n>«‘ oi 1 lO V. 
f.ii cycle AC. 2 KI'.aI'^T.\NCF RAN<;K.s. o..-,.hi ohrtis. 
.-iOO-T nictrotnuH. high ASI> LOW CaTACITY 
.‘<r\l.(- ;s. .iHio.")-! inf. and .O.^ -JtiO mf. 

CoMl’l.l Ti: AC ami DC VOLTAGH and CfKRKN'T 
DC Voltaire: O-I-'V. «)-15iJ. U-ToU volts; 
AC Volt;tgc; 0-1.'>. 0-1-TO. 0-7.'>0 volts: DC Curi'ent: 
n 1. Ul.t. 0150, 0-7.511 m.» : AC Current: 0-15, 
0-1. ,11. (i-T.-O nil. THItKK DKClUEL RANGES, 

TE'CO .Miiltinteicr ruinoK cani|>lete 
In c,irryli»g case with lest l>r«Kls 
.-iiid Insiniftlons. .sl*e lli^xQi^x 
Si-j". .*'hi]>|iinu wclghi rt Iba. 

Our net tii loc. 


RANGES, 

13 


^TECO TEST EQUIPMENT GUARANTEE & 10 DAYS FREE TRIAL!!! 


Buy direct from the factory. Save 50%. If the Instrument you buy does not meet your needs, return it for full credit on nnv other TECO equipment. 

iJuy TFXO and SAVE the difference? 


TECO POCK-O-METER 

AC and DC 

A new pocket size volt-ohm-mi 11 iammeter 
(hat includes AC measurements and is the 
lowest priced, full-service instrument ever 
ofTeretl! Has 3" d’Ai sonval movement 0-1 
milliamnutcr. Comes with etcheti panel. 
SPECIFICATIONS 

5 DC ranges: 0/1.5/15/25 75 500 volts. 

5 AC ranges: 0/13/40/75/2(10 1200 volts. 

4 DC current ranges: 0/1 10 100 500 ma. 

2 resistance ranges: 0 500 500,000 ohms 
I low ohms read to 1 ohm I 
Pock-O-Meter supplied com¬ 
plete with batteries, test leads, 
and instructions. Size 6V^x3^ 

-x2*/ii"; shipping weight 5 ll>a* 

Our net price. 



Specifications 

Works On StO 130 volt:, Ai . 

Oenciutes radio ami liiif>rrueiliaif< froqiicnrlrs. loO kr. to 60 me.. In sU hands, 
selected by rmnl-irunel swlirh operation. T«o audio services. 00 ryeio shie-wjive. and 
live ti.tw-UKith swllrli-selected rreiluencles. lOO. PiO, lOUU. .‘/UllO. and liOt) cycles. 
The audio is srrvireahle as njoditiutlou on all K.K. and I.T. bands, also may be 
taken out Indeprmleiitly. 

Feat III cs a Crowe in" fiilt vision oi)long dial. 

Crystal line hlaek tinlsh shield eahineU 

Three tubes useil: one 6,1 TiC oselllaior. one 2r>ZG rectifler. and on® 
iiroiliilator tiiU-. 

The TECO T-25 Siflnal Generator conthlele with iiiiies and test 
leads, H" x 11* x M-'. Shipping weight. 18 pounds. 

Net Price . 


Complete Set Analysis at 
Your Finger Tips 

Comhines the fiiniiloiis of ilu Teeo T In Tube Tester and T-l.*i Mtiltimeier. A eom- 
Plete testing lahotaloty for shoii use. A iwrtable trouble shooting la'ioratory \vUlelt 
yoti liin luke with yon iiii the Job. Fast, arriiraie tronhle sluHnlng with a llngle 
service liusiiiiiiienl. An iiivalnahle a.-si-t t niiNlrrn Held servicing. SPecI Heat Ions of 
the T-20 are the same as tho.w given foi the T IO Tube Tester and T lo Mullimeter. 

The TECO T-20 SET TESTER comes eomiileie with an inuisnall.v 
iarge 4'/2'' d .Vrsonval type niiter iiinl allraetlve elrhed panel; 
test prods, hlaek leutlietette eaMy:iig e;i*e ami uistrnctloiis for use 
on 110 volts. 60 cycles. AC. Size 15' x 10*;" x 6". Shipping 
Weight 17 lbs. 

Our net iirice . 



$4145 


TEST EQUIPMENT COMPANY a 



139 CEDAR STREET 


meticd 


NEW YORK, N. Y. 
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STOP, LOOK & BUY! 

Rockbottom Prices on Surplus, and Army and Navy Merchandise 

When prices Jow vre l)uy! Thcy’ri* now—'LOW LU THAN TIILY fei\LU WILL IlL 

heiui* this aale. Moat of Hu* merchandise is now—never used; some of il reconditioned. 
100^< .satisfaction on each transaction or your money refunded. 

OHDLK FROM TiHS FALK. Use the convenient coupon below. He .sure to include suHicient 
extra remittance for parcel post charges, else the order will he shipped express, charges 
collect. Any excess will be refunded, C.O.IL slii|>ments re<iuire u 20Vo «leposit. If full 
remittance accompanies (nder deduct 2% discount. Send money order—certified check— 
new U. S. stamps. No C.O.D. to foreign countries, 

ORDER TODAY (QUANTITIES LIMITED QUICK SHIPMENTS ASSURED 


EDISON I/50TH H.P. UNIVERSAL MOTOR 


Mafic liy LdlsoJi KicctilC 



Co. for PicLanlionc mac“1ilcic». 

0:iii lie 111 .AMI III) 1 to voH 
D.C or A.C' llxie*i pu > fre 
iliu-iicy on A.C). Poolilf 
a/IOlh »i«. tliam. An,*’ 
«pOCft uOtainablv wllli sul - 
able rlieoJOni. •'^tze P” x -I" 
hlKli. X 'Vide ovviall. 

.sup. \Vt. Ml;: Ibb- 


ITEM NO. 10 $2.25 

Your price 



WESTERN ELECTRIC BREAST 


A lijrhtwpijrst alrrr.m-typf cart*on 
inicropsone. wlih lireasi plate mnnol- 
tiiK. Can lic adaplOfl for linnic lir'iatl- 
casdtic nr iirivaic conuniiiiloat i 
svstems. Wlih roifl anrt i-Iir". .Sin* 
\Vt. 4 ll<». tllluHtratcd tl ritfh 

item no. 14 
Your Price . . . 

Matroaviix Anll-Nolw M|cr'>T>li<iiic. 
aitto KfHM) for huiiie liKXiilrasi iuK iSi 
A'llh iurn and [ilxii;. ShT> W| i llix 


$2.45 


$1.80 


Your Price 



NEW FUEL PUMPS 

Itroxvn A Sharpe pumps. 
Drand new; never l>ccii 
Can lie luied for 
.L,asulinc, (III, keni>pn«‘, and 
Ollier fuels. Noi irood for 
wnier. Take-^ .ftaiidard tliread 
Input ami outiiut | 
llax > .i" tirive shaft. Me.is. 
ure» 4 X ja I x iliam. 

overall. >hp. XVI. lbs. 

ITEM NO. 24 <tA AR 
Your Price _ 


U. S. NAVY BAUSCH % L0M8 TELESCOPE 



Precision-bnlit for It. S. 

-:ra I . 

UPS or OI.STANT PICTCRRS. OiMleal pyxtem » . 

lirlHos T Iciisps ;iimI erectnr and eyepiece draw totii-J*. 
Object Ions 2' vnrlablc; e.vc lens I r> 16"; vxU pupil 
O.'J" to O.OP”: Atigulur field :i".in *; power n tn lO: 
erect .toss hairs used. Not \vt. 6 ll*s, original 


co«l said to be over 5130. 8h|i. 


wt. 


10 lbs. 


ITEM NO. 25 
Your Price . 


$14.95 


I 


GUARANTEED REBUILT VACUUM CLEANERS 

All NATIONALLY-K NOWN makes—GUARANTEED FOR 6 MONTHS. All parts, no matter how sliqhtly worn, 

are replaced with NEW ones;—we supply new bags, new coriis. brushes. Iiatnlles. belts aoii other parts. Even 

the chassis itself is reulated and polished. We've been sellinq these rebuilt machines since 1930; all our customers 

are satisfied, or money back. THERE'S NO GRIEF WITH THESE MACHINES! 


EUREKA NO. 9—.><irali:ht 
bnibO. Pistol grip handte. 

PollsIlCtl. .’(lUinlllUIII n<lltMll:| 

.Ship wt.. 20 lbs. I.Uf 
ITEM NO. 2C 
Your *»riee . 


Hlictlotl K 1X0-1 
Swltoli ' handle 
k. I'J-illCll nnzzle. 

ITh: S.-,-2 t. 

$12.95 


HAMILTON BEACH—Motor di IvOii Imtsh. Pis¬ 
tol i;rlp liaiidlc. Pottslied aliimiiiiirit hoUHlut;. 
12-lnch nozzle- Switi-li m nam'li* Ship. 
wt.. 211 IPs. LUl price. 


item NO. 27 
Your Price 


$13.95 


HOOVER NO. 105 -atoii.r iirlven 
control dwltvli. Hlar-k enameled 
housfrii;. 12-liicli )u*7.xlc. Shiti 
L,l8t price, soy.Ml. 

ITEM NO. 29 
Your Price 


$13.95 



PREMIER DUPLEX—Motor driven lu-Usb. ri8- 

: «•{(. , .tie Switch tr'-icer hi ban.He 

l^>ll<.he<l .i.ttiMiiiupt litiiisliic. 13-Iuch nozz v. 
Hall tioarliiK motor. Ship, wt., 20 n>s. I.lsi 
i‘i\-e. g!t;i>ftO. 


ITEM NO. 29 
Your Price 


$16.95 


ELECTROLUX NO- 11—Kndlcnl dcsiun. <yi '> 

■ ler type im>ior. Complete wlih an .ilU-ih 
nn-iiH. K.Hit omirol pwllcii. Has lOl uhcm. 
t-Jeanini; tipliolHtery. w.-ills, draiienc*. vo: 
tains, niallressei*. etc. 4>lili' xvi. IH 11*8 
L.IM 1*1 Ice. 500.75. 


ITEM NO. 30 
Your Price 


$18.95 


HOOVER NO. 700—Vyllaior t.viio dean*. 

PlsP-l urip !.file. .Swllrh in haiiilU- Al 

hluh i>i»llshed aiuiiihnim fniiKh. Itall lieact ■ 
Iimior. .Ship. WI., 25 n>s. Lilsi 1‘rli‘e. STU ' 


ITEM NO. 31 
Your Price 


$29.50 


i 


PORTABLE TELEGRAPH AND 
FIELD SETS 



BUZZER 


Made for military use b.v 
Western Ele«'tric. A \vt»ii. 
nerfiil buy if only for tlu- 
i>arts It cinilalns. New- 
t lever hwii Used Gtiod f.>» 
ode iiraclIaliiK, signaj 
ini;, mniinuriirations. ete. 
Coiilnliis 2-tniie. hluh-fre- 
tpiency buzzer wltii plaii 
iiuni I'oniactN, lelemapl 
key, lelepbone swiU'hes. 
earpiinnv. vo ii tie ii »e r*. 
iransfnriiier.s. clmkew. etc. 
A $50 v.iiiit- easily. Coin 
pleie III woiifien va.se witi 
dlni;r*in.s and nistruv- 
llons. Slip. Wt. 12 lbs, 

ITEM NO. IG CC 4r 
Your Price 


SPERRY f-YROSCOPE LIQUID COMPASS 


Made rpr U-S. .Slunal Corps; sensi¬ 
tive .ami .'ici'urato. Quick rcndtn|;s 
ca.>d]> m.ade from lop: accurate leafl- 
Jiiirs of i;rafltiaitoMx thmuirh fprus- 
sliiK iiiai;iilfyhii; lens tin side td In- 
struiiient. Comiilete wliti ifvel Kii;lil.s 
anrt ru'"«ri leather carryint; case Vx 
celleiil foi- l<4>alM. boy scouts, camp 
ers. Hikers, eir. A tew tiu-ns of 
wiri* aruunil Its rr.se makes It usable 
.18 a Kalx-anometer. -Slip. Wi .3 lbs. 

ITEM NO. 12 

Your Price 


$1.85 



TELEGRAPHIC TAPE RECORDER 


PAPER TaRL 
ROIL 


tititleriul buy; 
ApimralUS makes a 
written record of 
code and similar mes- 
s;n;es on it.-iiJer tape. 
An hli-al machine for 
leariilni; cotle or 
teach I nu cntle to 
itroupa. ILitllo men 
can easily adaiil It to 
.short • wave receivers 
for taklni; perniaiieni 
records of code iiies- 
sagCB. Douiile i*en 
tierniils Mtmultiiiii>ons 
recordlni; <if txvo tnes* 
saire^a. reiia are oper. 
ateil liy b.dterv and 
key while l.n>e feeder 
Is sprint; dilx-en thanil x\ounil». C-ise made nf solid 
bra.ss ("■ 00.11 v iron base. Coiiiplctely recoiidli loiie-l. 

(bo-ss tJ|>e; easily obtained anywhere.) Original co»t 
585.00. Slip. Wt. 20 lbs. 



item no. 20 

Your Price . . . 


$19.95 


ANTI-CAPACITY SWITCHES 


Made bv Wcsiern F.lertrlc 
Double ttiroxv switch with i' 
lermliinls—enulvaleul to two 
rtnuiile-imle. doo b le • t h rn v. 
SM itcties. All contacts .are nf 
ptallniiin plate, original i>rite 
53.50 each. Shp. WI 1 lb, 

ITEM NO. 23 
Your Price ... 


$1.55 



WE HAVE NO CATALOG. OKDEN FROM THIS PAGE. 


HUDSON SPECIALTIES - 40-R We st B*wa y ■ N.Y.C. 

IT'S EASY TO ORDER -CLIP COUPON—MAIL NOW 

HUDSON SPECIALTIES CO.* lO-K. West iJroadway. New York. N. Y, K(M138 J 

I have circled hcltnv the numbers of (he items I'm ortlerlnp. 3ty full remlMancc of $ (Include 8liipiiin« | 

charces) Is enclosed, ■ 

OR rn.v ileiKisii of $. is enclosed rednired). slilh order I .O.i*. for lialance. (New U.l>. stamlis. 

check or tiioiip.v orilt-r itcccnied i . 


Circle Item So. uanfed; 10 12 U 15 1C 20 23 21 25 2C 27 28 29 30 31 

Name . ... AtWress . 


City .. State . ■ 

Send remit lance by check, klainos nr money order; rcKisler lelter if yon scpil cash or Stamhs. 

_ _ __ _ 


Please Say That You Saw It in Radio-Craft 


OPPORTOMry AD'LETS 

Advertisements in tliL sectluii ctist live cents a nurd 
for each Insertion. Name, address and initials must 
lie Included at llic above rale. L'ash sliuuld accorii- 
Iiany all ciassilied udxciti.>eiii«nls unless tdaced by 
an accredited adiertlslin; U);eiie>'. .No advritiseitient 
im less Ilian icn xvuius .iccepteu. Ten percent dis¬ 
count for sl\ Issues. tueiit> iiercent lor twelve Issues. 

O jeetiuinibU' oi iiilsteailiiig udrertisemetits not uc- 
cepled. Adverlisenients for JJecehibtr Issue must 
teach us nut lutef Ilian October oth. 

Radio-Craft • 99 Hudson St. • New York. N. Y. 


AGENTS WANTED 

MARVELOUS NEW TOY. BIG lOc SELLER. 300% 
tmiiit. Write 1 iiinied lately. .'^ttiiiide free. Send unarier 
toi iiui-kiiiK. inailiiiK. General Sniipty Co.. l>ei>t 
ISUt‘ ITuti.i. Ohi 

SALESMEN—sell CALENDARS. COMPLETE LINE, 
.<<l/.es. iinTudinK jtinihos; lieatiliful SllbJe(t.^. Saitiides 
Itcf • I' U iiihix' t'.iii-^iilat C»*.. briItO Cutt ace Gr oie. t hliagu. 
MEN—WOMEN SELL THE NEW BULMER CORN D£- 
niidier. .\lakt> loiii caniiliii; easy, itulmer .Machine Woiks. 
i;. Tlhkli n- 


_AVIATION_ 

airplane MECHANICS LICENSE QUESTIONS. 

nisueis. diagraiii.N, >1.2:. Knitlne .Mechanic'.'! $1.2u. 
i; ' $2.DU remittance. .Meyei l'*aiiiiieer1iiR. Ik>x 8, Jleiiip' 
New N'oik. _ 

B00KS_AN0 MAGAZINES 

WE have a few hundred radio ENCYCLO- 

;! . by S. Getnsliaek. second edition, uriitiiially sold 
. I3.U8. Rook has 3r>2 iKikts, wel-hl 3 lbs., size 9 x 

1 i iiielie.s, lied morocco—keratol fievihle bltulhiK. Jpeml 
' In stHiiilis. Cash or money onler and book will iic 
foiwardt-il fX|nes.s collect. Tcchnlfax, ooS W. Wushiilaion 
Rl J tTiitaKv. llliti iil>. _ 

ASSURE YOUR^F OF GREATER PROFITS BY 
iliilni: laillo si-niee jobs more iiniekl.v. .iuthentie service 
Kuide.H slioxi yon tlie rt;i> • ’ Imale and 4iniccl troubles 
i:. any radio reeelver. liernsback tlihelal llailio .'Service 
.Manuals show you hoxv lo eoiuiilele more repair jolis in 
less lime—liow earn iiiorc money by fiisier serviciiiK. 

T*(uii lo iiaue 2.'!i.\ and learn how you can uei Manuals 
'til :i tree InspecUun |)l.ui. 

HAVE YOU A SENSE OF GOLF HUMOR? COPY 
ML'hted printed booklet. “KpRou ImiTers." Written by a 
Imititirisl. t'lrteeii eeni.s. Kn^dalil I'calures ."ieixice. 36 
llu aard ■'Street , New Rrltahi. t tHih. _ 

BUSINESS OPPORTUNITIES 
RELIABLE PERSON IN EACH TOWN FOR OWN 

:t;s;nK ilisirlhul iim 4*;cne>. No selling:. t:oo4l paying 
lusiriess. Uawsou’s .\dvertisinK. C.»iie Cii ardeau, .Mls- 
iiuri 

TWELVE (12) MONEY MAKING PLANS. “fNCLUO- 
Mg fur plans, b'l »« I nn I Distributori, 32 Kverett 
.’^ii i’ft. l..vtil)iM4k^ .\i w Vtnk 

GIANT MAIL—opportunities. INCLUDING 52- 

: t c magazine. tip>. a«itled itiemne Ideas. .Ml for 10c. 
C Ix.il/., .N- Kitubali i' lile.ign. m. _ 


_ CAMERAS & supplies _ 

AMBERTINT I6MM. CAMERA FILM $1.85 FOR lOO 
fe< inilniiiip; machine iti'oeissinu. RayRk'lil hi.ulitiK. 

We>tini s, lliillyxvotid Stmtios. .'<inuli Gaj^e. t'allf. _ 

ARGUS EVER-READY CAMERA CASE. GENUINE 
toil Kfinle leather, xullt shoulder strap very special xvUli 
li- advi-riLsenienl. $1.69. Miroles. 6241 SoutliwoutI .'<tiect. 

Si I oittN ■MIs.'aniri. _ 

JOIN THE THOUSANDS OF CANDID CAMERA FANS 
gctmiiie riiinlciMii egnipped xvUli Wolleiisiik 50 mm. 
lens. s|M-f«l shutter and aeenrale "spy glass" view tinder, 
f ixed focus assures sharp pictures 1% x 1^ indies. 
Kidarges with clarity up to x 10 hieties. Mas siieclal 
I'oiupartmctit 10 carry extra tllni roll and tripod socket 
for nioutdlng. Fses ei-onomleal Kodak 127 or Agfa A8 
nitii 111 colur or t)lack ainl whiti lakes 16 ideinres. 

lUiusliifi built of unbreakable bakelltc composillo!). 
L'aiitera weighs only 9 Ouiiu-s; itieasiires 5" Ioiik tiy 3" 
liigli by 'iT wide. Kasy lo oneralu and inexpensive to 
IIM-. Shipped postpaid anywhere hi l .S.A. willi Kuaraulee 
nf safe delivery $3.91*. iludson Specialties Fonipany. 
4Kll»' \^si Rtmidway. New Yo rk. N. Y. _ 

COINS AND STAMPS 

25 NORTH AMERICAN. ETC. FOR lOc. PRICE LISTS. 

■ \ppi ovaR Rnx IHl. illoni ' cste r. \l»>s. _ _ 

C^TA~RfC^ TRIANGLES. ETC.. FREE. SEND RE- 
tiirn itoslage. «T.voii. IT nton. New lersey _ 

FOR INVENTORS 

INVENTIONS QUICKLY COMMERCIALIZED. UNPAT- 
i- 4 ili«l. proievllon giiai .nileed. Ricitu Inventors .Vgency. 
•J2.vi» Tost, .^an Fr.nn tsiii. (^llif __ _ 

INSTR UCTION _ 

RADIO ENGINEERING. BROADCASTING. AVIATION 
anil polire ra«llO. sevxicliiK. inarinc and .Moisi- leti-graphy 
laiiglit Ihoroiiuhly. All expeii>v.H Uivs. Catalog free. Dodge's 
Itistlttitc, Cue St.. Valparaiso li id^_ 

MACHINERY „ 

CONVERT MODEL T MAGNETO FIELD COILS INTO 

.. xxeldcr Mpi-ralcs friim Mr voll power .ntipply ideal 
for tight wHdIng. Inst met tons $l.un. .Snpi.rlor Welding 
,np:it>y. Rnx R*92. Itoanoke. Virginia. _ 

_ miscell a n eous _ 

MEXICAN DIVORCES: NO PUBLICITY. AMERICAN 

^ 1 -.nx I I i a>o Ti-v. 1 . _ 

PYRO PANTAGRAPH—THIS ELECTRICAL OUTFIT 
.iitiis de.xigns pi-rmatiemly on leaDier. xxihkI. r«itk. gmirds. 
bakcMtc. elr. Simply idug pyro electric pencil Into any 
no V. A.C. or U.C. line nn<l it ii ready to use. Uediice 
i>r enlarge any design with special pantagraph inrlitdc<l 
i‘i»n|ilele kit and insi met ions. $2.75. (.Ntid postage for 
ohiTiplitg 3 lbs.) Wellworih Trading Company. 560-11 

W,.st Washington Street. Chic ago, j^liliiols. _ 

A-B-C'^TolID STEEL ROD. WHAT! ALL FOR 
,<2 00' Yes slr’ee—rotl. reel line. 50c spmwi. I'rntPald. 
Rii: value giianiidecd (‘alnlogiie 5c stamp. Dealers write. 

Kaciory 131 Mutes. Defndl. Mietilgaii. _ 

MONU MENTS AND TOMBSTONES _ 

GENUINE marble. GRANITE, FREIGHT PAID. 
Catalog free. $11 nn. 1 nlted .States M.trbli- ,( Cranite 
i A 27 Oneco, Fla. _ _ __ 

(Continued top of next page) 
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OFFICE SUPPLIES 


E^rfVELOPES—1000— 6 -y 4 's 51-75; lOOO—JO’s—52.85; 100 
slieels i> 4 |>er |)rei>uli). ‘ Kt«rytblug fur Uio 

ofllw/’ Liibaiui . «» 03 - Main. Kvanstou, lUinols. __ 

CUSHION MOUNTEO ONE. TWO LINES. 25c; 3 LINES. 
35e. S tamp Works. llasHugs. Nehraska. _ _ 


PHOTOGRAPHY _ 

ROLLS DEVELOPED—25c COIN. TWO 5X7 DOUBLE 
welKlii (irofeaaioiial enlar^cmenis, S kIoss (iritiU. Cub 
1*hoio Service. l.aCrosse. WisconMlH- _ 

ROLLS DEVELOPED—fl LARJAPRINTS (ENLARGE- 

n.enis) 35c or 8 regular |>rlnis 25c. Slar Photo. New 
UiTtaln. Connecticut. 


_PRINTING_ 

$1.98 POSTPAID—250 0'/j * 11 LETTERHEADS AND 

250 en velop es. Alio, 1902 O neida. D ul uth. Minn. __ _ 

SPECIAL—foon LETTERHEADS AND 1000 ENVE- 
lopes $4.75 po^tpal i. Other piintliig at reasoriHble prices. 
All work guariitiiee {. Hustler I'tihllshiiig Company, North 
S^etn. Indiana. 

1000 6X 9 CIRCULARS. LETTERHEADS. ENVELOPES, 
postcards, lOOU. $9 L' All nrlntlng reasonable, 

ya imdes. Goodprlnt , llarrlsunburg. Virginia. _ 

_RAPID_ 

• CRYSTAL DETECTOR’’ HANDBOOK: 3 AMPLIFIER 

Plnns: “Uiidiohnlhicr'’—year; all for 2.'iC. Laboratories, 
77011 H K;i8t 14tli. Hiklati d. Tallf. 

SELL CRYSTAL MICROPHONES. NON-DIRECTIONAL, 
eight iiall nio<lel. Branil new latest factory iirmlnrt. $8.DO 
While Sound Studio. 151 West 63rtl Street. New Yoik. 
N, Y. 


SONG POEM WRITERS 


WANTED ORIGINAL POEMS. SONGS. FOR IMMEOl- 
uie consideration. Send poems to t olcinlal .Ntuslc ruh- 

llshers. Lul.. Debt l‘ti9. Toronto. OaniKla. _ 

SONGWRITERS! MELODY FOR WORDS SI.OO. 
LlUlg, 215 Mason nieatre. I/ig Angeles. California. 



RADIO COURSES 


>7 UADIO OrKKATINO—llUOADCASTING 

Gov'l LlceiiHe PreiiRratioo 

• H.tDiO KEIt\*ICING a practical course 

• KAOKI \.MATBUlt COliK • TELllVISUlN 

• El/KCTllUNlCS—1 yr. day course 2 yrs. ere. 
Day and Evening Cl.isses. Rooklet Uijon Rctiuest.^ 

New York Y.M.C.A. Schools 

4 W. 64th Street New York CUy 

Trade and Technical School 

Licensed t» the State of New York 


PATENT S—TRADE MARKS 

All easel submitted given personal attention by 
members of tho firm. 

Form ‘'Evidejic^ of Conception’* with 
inslriutions for twe ond “Schedule of 
GovernmCjit ami Attomen^ Fee*''—Free 

LANCASTER. ALLWINE & ROMMEL 
patent law offices 

436 Howen lildfT, Washington. D. C. 



Servicing is Made Easier with 

RADIO CHASSIS CRADLE! 

fJervire shops need the RADIO 
GIMIlI.F, trha*;*;!'; rrnoiel for 
cffSelent. ‘■ei-virlng. testing 
and repairing of re<’elvers or 
amplifiers. I^ulpmeiit clamps 
to rnutle which ran l>o ad> 
Jiisicd In any angle. Arrom- 
miiri.'iios chassis up to in x 
^ 12x2.'! inches. Excellent for 

displaying receivers. Write for ilhislrnled rfrcular UC! 


WM. A. THOMAS CO., 321 Caroline St.. Neenah. Wise. 


"SIGNAL-TEST" SYSTEM 
OF TROUBLE-SHOOTING 

('ConfiHMcc? from page 314) 

cables have low capacity, are shieldetl, and 
have an outer coverin^r of braitl. The probe 
hantlles contain the coupling capacity for 
the U.F.-I.F- and oscillator channels. Four 
small copper clips, having internally- 
threailetl sleeves, can be screwed over the 
prods when a permanent connection is re¬ 
quired as in servicing intermittent receivers. 
Two additional llexible connectors which 
can be screwed over the prod so as to en¬ 
able connection to the tube sockets from 
the top with the tubes in place are also 
provided. 

It might be of interest in closing to say 
that this method of operation makes possi¬ 
ble, in about 50 per cent of the service calls, 
a very thorough inspection of a receiver in 
the customer's home without even pulling 
the chassis from the cabinet, working right 
from the top of the chassis. As a matter of 
fact, it is possible to approximate the de¬ 
fect and thus rentier an approximate esti¬ 
mate without gambling with the time re¬ 
quired to "‘pull” the chassis (take it to the 
shop) and render the estimate, only to be told 
that it is too high and, hence, lose the job. 

This article has been prepared from data 
supplied by courtesy of Service hisinimcntst 
Inc. 

Rndxo-Craft is very desirous of hearing 
from its readers, in connection with the 
above article. Your comments on this sys¬ 
tem of servicing will he most welcome. 


SERVICING 

QUESTIONS & ANSWERS 

(Continued from page 279) 

pany. After replacing the coil an<l setting 
the trimmers, I found one station at 630 
kc, which would come in on the dial twice, 
within about 6 kc, of each other. And an¬ 
other station at 1,460 kc. which will come 
in about 2 or 3 times on the tlial, very close 
to each other. I have quite some radio 
experience and have trie<l the complete cir¬ 
cuit out, but can find nothing else wrong. 
Could you please explain this and give me 
a remedy? 

(A.) The trouble outlined is probably due 
to either of 2 causes. First, we suggest re¬ 
alignment. It is possible that the oscillator 
shunt condenser has been adjusted below 
the signal frequency. There are usually 2 
settings of the oscillator shunt trimmer. 
The one with minimum capacity (above 
signal frequency) is correct. 

Second, check all components in the 
A.V.C. circuit, as grid filter condensers in 
the control-grid circuit of A.V.C.-controlled 
tubes, for leakage. Check cathoile voltages. 
Lack of, or insufficient bias on K.F. or I.F. 
tubes produce repeat points, close to one 
another, in tuning. 


OPERATING NOTES 

(Continued from page 278) 

value of the resistor to 16,000 ohms the 
tone became as clear as a hell. Bypassing 
this resistor with a 0.1-mf. condenser im¬ 
proved the tone quality even more. 

When replacement transformers are used, 
always use a transformer with a rating 
well over an average 5 tube transformer, 
or it will become badly overloaded. 

Francis Collins 

Collins Radio Shop 

Don't miss the December 
Issue of Radio-Craft! 



2very thine 
in radio in 
this flie New 
1939 RADO- 
LEK PROF¬ 
IT GUIDE. Radolck has every¬ 
thing under one roof. When you 
order, you get Juat what you 
want, promptly and economically. 
Over 25,000 Radio Servicemen 
now depend upon Radolck Serv¬ 
ice. Send for your copy of this 
big book. It will give you new 
ideas in conducting your .serv¬ 
ice business on a more profit¬ 
able basis. 

Test Instrumonts—The most 
complete line ever displayed 
in any catalog. Latest im¬ 
proved model.-^ that proviile 
every conceivable test neces¬ 
sary for thorough radio re¬ 
ceiver analysis and repair. 
New push button tube testers 
that simplify and speed up 
testing time. 

Over 12,000 Repair Parts. 
Tools, etc. Parts to repair 
any radio receiver made. All 
leading brands arc represent¬ 
ed. Every item guaranteed! 
And all at prices that SAVE 
YOU MONEY ! 

All Tubes Represented—RCA, 
Sylvania, Raytheon, Philco, 
etc. Includes Kellog. special 
Majestic types and trans¬ 
mitting tub^. 

Complete Public Address Dis¬ 
play. New 1039 model public 
addrcs.s amplifiers with ou^ 
puts fromlOtoBO watts. Com¬ 
plete 1*. A. Systems for 
permanent. Mobile and Port¬ 
able installations. Powerful 
beam power systems attrac¬ 
tively designed and priced for 
greater profits. 

Latest Radio Models. The 
suPer values of 1930. New 
Phono-Radio combinations. 
Automatic tuning sets with 
strikingly beautiful cabinets 
that harmonize with all home 
furnishings. Also new “Ham** 
receivers and TRANSMIT¬ 
TERS! 

Complete Auto Radio Sec¬ 
tion. Includes vibrator re¬ 
placement guide, new auto 
aerials at new low prices and 
custom panel control plates 
for all automobiles. And new 
Dclco Auto Sets that arc the 
easiest to sell with the great- 
profits. 

^hc RADOLEK Qo. 

601 W. Randolph, Chicago, Depf.C-23 

Send tho Radolck Radio Profit Guide ITIEE. 
Name .. 


Address . 

Scrviceniim? □ 


Healer 7 □ Experimenter ? □ 


Please Say That You Saw It in RaDio-Ckaft 
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rOR UNEXCELLED PERFORMANCE 

BUILD A BROWNING 83 

A lour lKtiitl kit rtcelvcT luivlatt mi exrciitioiiall) 
fine sitttial'io DOiiic ratio, plww tmorsiuii 

uilh puiiii pijll audio Klvck rriiiarkuhlo tone Oiiality. 
Uaiid pass IF traiiiifoQ^^s iirovitir frvciloni from 
ailjaceitl cliaiuit‘1 iiiterfeience without atTvctink autlit 
fidelity. Lliiten iti ou ohoeh-uialcinR world evetiis on ,i 
receiret liiat can really “bring tlicin in.” 



SPEND 6 HOURS 

of your time to hiiild a better rorelver than yoti 
cotiltl buy for many time* the corn. Ftill sized, steh 
hy-slep pletorliil wiring dluRrams furnished with 
the kit make const met ion easy even for the inex 
l>erience<i. 

Tlie flrowninK 83 Is designed for the experimenter 
“the man who wanis tlie thrill of Imlldlng the best 
In all around iierforntanre. The only tools reipiirec 
are a solilerlng iron, screw driver and a pair of tillers. 
Write for illustrated Brochure. 

AMATEURS 

Have you seen Ihe new III.-5 series of band- 
swltetiliiR Toners, designeti excJtisively for all-han<l 
exciters, preseleelors. and receivers? 

Write for BL-5 Bulletin. 

BROWNING LABORATORIES Inc. 

WINCHESTER, MASS. 

EXPORT DEPT.. 46l 4TH AVE.. N. Y. C. 

TELETRAN 

I I “7 
■ ■ ■ 

MOST COMPLETE 
LINE OF P.A. 
and ACCESSORIES 
ON THE MARKET 
TODAY. 

f 

Write for 20-page Catalog. 


♦ 

Licensed by ERPI under patents owned or 
controlled by A. T. & T. and Western 
Electric 

TELETRAN PRODUCTS CO. 

2233 University Ave. 

St* Paul Minnesota 


BOOK REVIEW 

RADIO TKOUBLE-SnOOTER’S HANDBOOK, 
hy Alfred A. Ohirnrdi. Buhlished by Radio A 
Terlinical Publishing Co. Size 8Mr x 11 ins., over 
.">00 pages. I*rice. $3,111). 

This book Lukes the place of Cihirardi's former 
“Kuclio Field Service Data Book." and is a com¬ 
panion volume his comprehensive servicing 
text. "Modern Radio Servicing." 

The 50 sections of **Handbook" cover every 
phase of radio repair service. It incliules case 
histories of over 2.000 dilTerent set models : align¬ 
ment frenuencies and data on over 12,000 super- 
het.-type receivers : service data on cai - radio sets ; 
service information ou sound recorders, inter- 
conimiiiiicating and P.A. systems; iravle direc¬ 
tories ; over 30 charts and tables on gi id-bia» 
resistor values, design data, tube cbarjicteri.x- 
lics. etc. 

Here's the newest book for the radio Service¬ 
man. 


PLEASE NOTE 

The current issue of /?of/?o-Crti/f’s con¬ 
temporary publication, Radio and Tc/ebmoj?, | 
contains many articles of specific interest to 
several classes of Radio-Ct'aft reatlers- ) 
Among: the articles of exceptional interest 
in the current issue are the following:: 

Ilow to Build a T.R.F. Television Receiver | 
for 441 Lines—Henry Townsend, E.E. 

A 110-Volt D.C. Transmitter—Herman | 
Yellin, \V2A.JL. 

5 to 50 Meter Superhet.—Harry D. Hooton, 
\V8KPX. 

Catho<le-Uay "Monitor** for Ham Use | 
C. Walter Palmer. E.E. , 

Silver Trophy Contest—For Best Ham Sta¬ 
tion Photo. 

Flat-Beam Antenna for Reception—.lohn 
Kraus. | 

The Radio Beginner—Martin ClilToid. 
\\2CI)V. 

The current, Xoveniber issue of Radio and 
Television is for sale on all newsstands i 
October 10. 

THE RADIO MONTH 
IN REVIEW 

(Continued from paf/e 26‘?-204) 
scheduled last month to make its debut 
in America on a full-fledg:e<l program hour, 
over John V. L. Hogan's high-fidelity sta¬ 
tion WQXR (1.5,50 kc.), at about Radio- 
Craft's i)ress-date. Purpose of this trans¬ 
mission was to test the technique of the I 
"tape transmission"'—sound engrave<l by a 
sapphire on a 7-milHmeter tai)e—as com- 
pareil with recordeil. transcribed and studio I 
productions. 


NEW 42-PASSENGER AIRLINER 
BOASTS SUPER-RADIO 

(Continued from poffe 315) 

Although the importance of this develop¬ 
ment to the immediate needs of the industry 
is obvious, its real significance is to be found 
in the future of aviation. “Over weather" 
or sub-stratospheric Right has been the dom¬ 
inant ambition of airline operators for more 
than a ilecade. Its realization necessitates 
Hying above the clouds, and out of visual 
contact with the ground for long distances, 
lienee much of the involvetl problem of navi¬ 
gation must be shifted from the i)ilot*s 
limited senses to the broa4ler reach of radio. 

Specifications for the new equipment were 
submitted by A lea<ling airlines; United 
Air Lines Transport Corporation; Trans¬ 
continental and Western Air, Inc.; Amer¬ 
ican Airlines. Inc.; Eastern Airlines, Inc.; 
an<l by the Douglas .Aircraft Company, man¬ 
ufacturer of the Dr-4. The system was de- 
signe<l by Bell Telephone Laboratories, Ine., 
and more than 2 years were required to 
perfect and complete the initial model. 


GIANTS 


TYPE BR 



Type BR etched foil dry electrolytic "Blue Beavers ’, 
a new C-D development, completely etiminating exact 
duutlcate replacements. Polarity clearly indicated on 
protective varnished sleeve fitted over pure aluminum 
cartridge. Hermetically sealed, vented and most 
pr.-ietical for any service job. Eliminates drillino of 
chassis, nal nuts, washers, etc. The service engineer 
vtilh an eye to profits will insist on depenriablc Ex* 
perience-tested" C-D "Blue Beavers". 


TYPE DT 



C D lamous ‘■Ow.arf-Tiger” paiier tubulars need no 
superlatives to ilescribe their fine qu.-ilitles and elec¬ 
trical characteristics. Extensively used by leading 
set manufactiirers C-D lias produced millions of 
these tubulars—more than any other company. Non- 
inductively wound, specially se.aled. with wcll-solilered 
rigidly anchored wire leads, these units are encased 
in impregnated cardboard tubes—insulating the 
capacitor from excessive moisture and temperatures. 


TYPE 5W 



Type 5W molded mica receiving capacitors are 
tested at 1000 volts D.C.. and checked for accuracy 
of capacity by an electrical testing machine. These 
units are characteristic of the quality which C-D 
builds into its every product. The efficiency of these 
capacitors Is better than 99.94®o Av.iilable in three 
types— IW. 3L. and 5W in a capacity range from 
.000005 to .01 mfd. Retain your professional standing 
with your customers by using C-D's exclusively. 

FREE Catalog 

l^ew UO j\aa€ cataloft 11- 
ln8i mlirtff the entire C-l^ 
capacitor line avail- 

aide free of eharpr. Chp 
cont'cnient coupon helow 
for yonr copy 

iORNELL-DUBILIER 

LECTRIC CORPORATION 

014 HAMILTON BOULEVARD 

OUTH PLAINFIELD. N. J. 

Cornell-DUB iiiER electric corporation 

I 1Q14 HAMIITON aOUtfVAtO. SOuTH flAlMrillO, N. I. 

i Rush to me copy of Catalog Ifil Q 

I Pul my oome on /i»/ for house organ Q 
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WITH THIS SENSATIONAL METHOD 

YOU CAN LEARN RADIO — FASTER 

MAKE BIGGER PROFITS — SOONrH 


I ACTUALLY SET YOU UP 

Here’s a‘ brand-new, altof;ether difTercnt 
type of Kadio bilucation that’s sp-^cially de- 
si^ncil to Kive you intense, practieal, quick 
training .... for a money-makinj? career 
in the fast-movinir Uadio Industry. A re¬ 
markable an<l important advantajte of this 
new Personalized St>rayberry Training is 
that I back you up all the way v'^ith close 


FOR YOUR OWN BUSINESS 

personal .ittention. You may write me at a« 
time for special help on any subject or wor 
that is not perfectly clear and understantlabi 
to you . . . . not only whMe you ar-? lean 
init- -but after you have completed m> Cours 
and are actually working in Itadio. Now U 
me show you how 1 equip yon for ycur ow 
business. 


THESE 

SPRAYBERRY GRADUATES 
ARE ENJOYING RAPID ADVANCEMENT 
WITH BIG FUTURE AHEAD 


Deluged witli Work 


"Cleared" $150 in Spare Time 


hpiter thin ;iriy 
other l>iic ui the knov\lcilire 1 
h;ivc iToticn from it. I have Imh-m 
' leluKCfl wllli work for the Iasi 
nwHUh. .'icIuevtiiK results 

wliii iL'iOios which hail hecn un¬ 
sat Isfaciorlly lacklerl Uv other 
ser^’Icemen. You licservc all ilie 
rre-lll."’ 


II. I.itiioi 
.\ iirt hhi I 

u riles: 

".sfrire einolJ 
iiik I ha TV 
rli'iircd a net 

piiillt of inure 
than '•(! Ih 

s (t ii r n I i III e 
uIdiic . . . anil I am nm 'Hm* h.ilf 
ihniii^h flit* rcinist* yet. Iloiu'stly. 


You Get REAL PROFESSIONAL 

I 

Equipment for Interesting Experimental Work^ 


I sun i.Y vou WITH the finest EQUIPMEN’ 
OFPEKED WITH ANY RADIO COURSE. With my Ex peri 
mental Outlits you’ll be able to carry out interesting, practica 
experiments that will make the theory of Radio crystal-clear to you 
Dy actually working with real e(|uipment . . , with your own haods 
you’ll learn so you’ll never forget. 'Then I supply you with fine Tea 
Equipment to enable you to get into the money-making side uf Radi 
by doing actual Kadio Service Work shortly after you begin you 
training. 


SHOW YOU HOW TO MAKE GOOD SPARE-TIMF 
MONEY WHILE YOU’RE LEARNING 


I l■;lnlll>l iini|«-r$taii(1 
can jjJvc »o much ‘ilnpu' 
iiille innriry." 


NO PREVIOUS EXPERIENCE NEEDED 


My training starts right at the beginning of Radio 
.... unfolds each subject in a simplified, logical, under* 
standable style. You easil.v learn all about Television, 
Electronics. Police Radio, Ship Radio, Commercial Radio 
Droailcasting .... Radio Set Repair and Installation 
Work. etc. Every essential snhjcct of Radio is covered. 


QUIT DREAMING! MAKE A FUTURE FOR YOURSELF 


Prepare for a Good Faying Job 


No matter If you ticsirc lo IP. ViH K OW.N >tOS8 In yonr ovkti 
busiiicsK .... nr holil dn\fti a KnOtl j<>i> iti Kadiii. iti.V Trainlne 
will Rive >THi the iiidckesl and »>csl inchiitatinn uvailahle aiiywlieie. 
It is ca.sy eiioiiRli tt> sit idly hy and eiuy llin.se feilnu'.> wlin have 
Rooil-Paying jobs uinl arc building inward shlciitlid inmiiies 

and real scciirlly in llic future. UI T TUI.SK Kl‘;iil/iiWS .\ltK .NO 
S.\l AUTKU than VoU. I'hc essi nllal dilTercncc is that Clicy have 
lakr-ii Ihi' ihitlatlve to i»ull thciusclws iiii by ibeir own hnotsirnhs. 
Yoi. can do Mie same lliInK. Ihm’l jiisl "wish" for mole nioiiey 
qarl iralnniR for It- ItlOIIT NOW. 


for so 


Right at the beginning of your Training. I supply you with 
valuable set of spare-time Husine^8 Builders which will show yoi 
how and where to get prolitabic Radio service jolw right in you 
own neighhurhood You’ll be able to make irractical applicatioi 
of the theories lcarne<l and practical use of the equipment given 
Moreover, you'll get invaluable practical exiHjriencc .... api 
to your bank account at the same time. 


YOU RECEIVE PERSONAL COACHING SERVICE ALL THE WAY 


DON'T DELAY! 


SERVICEMEN! 


SPUAVHERHY ACADEMY 
OF R \!)IO 

F. L. Sprayherry, Pres- 
120-L University Place, N 
Washinijton, D. C. 


>lCf NO¥f 


w. 


REMEMBER—THE SPRAYBERRY COURSE IS SOLD 
UNDER AN IRON-CLAD, M0NEY>BACK AGREEMENT 


T ott.r .spix-iai .Xdvaiicrd Tialnlnk for 
llioii<> ulrtMdy In l(;idln. I'll slum you llie 
Ill-west iiielhnils ... newest (ireliils >1011 
sbnt'i i-uis. lil show you limv in tin Ihe 
jobs other Uaillo men cun t luttulle 
Isnv to reiilly c.ish In on yoiil ahilliy, 
Cnai)»1ete tletiiils of ilii.s .\dv;iiieed C'liiirse 
anti Kunilutiipntal ronrse. Kcalures. etc., 
fully ilescrihvti in my new 11-page 
litKE IIOIIK 


Please send me FREE copy of “HOW TO MAKE 
MONEY IN RADIO.” 


NAME .AGE 


(^et mtj FREE BOOK .fPR AMAZING DETAli 


RADIO HOME-STUDY IDEA 


imXACtlu UFnat 

QUICK ADVANCEMENT in RADIO 


Ui 


ADDRESS .. 

CITY .STATE . 

Tear otf this coupon, mail in envelope or paste oi 

npnnv rtOKtrarrl 
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i^eissNE”' 
I earn'*'- 


7-TUBE AC 2-BAND 
“UTILITY” SUPER 


5-TUBE AC T.R.F. KIT 

^ r Si » 


Tl lis ^\ cissfier Kii is an 
oxrrptioiial value. A full- 
size ra<lio reeeiver wilh 
all llie latest features— 
yet anyone can build it in 
just a few evcnin<rs. Only a seie\v-driver. 
jdiciH and a soldei iiijr iron arc iieeessarv. 

Tills model ineludes 7 lubes. 2 bands. 
3-»ran«: eondeiiscr, Ferrocarl (iron-eorc) I.F. 
channel, diode scioiid detectoi. sciisilivilv 
control, aulonialic volume control, amlio 
voluiiic control, full vision calibrated dial— 
and gives 4.25 watts uiidistorted output! 

AsL your Farts Jobber for Meissner Kit 

ISIo, 10A104. 


An exceptional radio re¬ 
ceiver that anyone can 
build 111 two c\ening8’ 
lime! Uses a modcinize<l 
T. K. F. ciicuit to giv4' “big 
set tone quality and yet retain sensitivity and 
seb*ctivity far superior to the ordinary 5-lube 
n‘e4MVer. 

It lias a large illuminated airplane dial, tone 
control, 3-gang condenser, pento<lc output 
and all the Iat4*'«l featnies. Comes coiiiplelc, 
ready lor ’‘Hreadboard* asscuiibly, less only 
tnb<'S and Sficakcr. Or alrca<Iy-puncbcci, 
li<‘avy-gaugc chassis liasc < an be included for 
a slight extra c*osl. And it is lullv guaranteed 
to operate to your complete satisfaction! 

Just ask your Parts jobber for Meissner Kit 
No. 10-1106. II he docs not have it in stock, 
just write the factory. We will tell you whc*ie 
you can g4 t ii. 


MT. CARMEL, ILL. 




“A FAMOUS NAME FOR TWO DECADES” 
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